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government contracta will be tn 
a new law juat enacted by Congress and 
approved by the President It provides that 
person taking a contract with the United States to de 
work upon any public bpilding or publle work tmuat 
vive bonds to make prompt payments to all persona aup 
plying labor or materials for the contract, In case he 
fallin to make such payment, the person aggrieved may 
ake application to the Department having the work 
in chargeand upon Ailing an affidavit that such payments 
have not been made he will receive a certified copy 
of the contract and bond, whereupon he ta entitied to 
bring sult in the the United States for the 


collection of the sum due 


Those engaged tn 
tereated tn 
every 


bame of 


Albany and a number of other clties have 
very water supplies just at present, In Brooklyn 
the amall reserve ts belng constantly lessened and steps 
are being taken to temporariiy increase the supply, tn 
Albany, a few daya ago, Water was being shut off the 
distributing matna each night from 0 p, m, to 4 4, m,, 
men being stationed at the valves to turn on the water 
in case of fire, Philadelphia and Pittsburg, Va,, and 
Portamouth, O., have each had recent breakdowna of 
pumping machinery which have crippled supply. 
At Peorla tt ia reported that a Sin, trunk main broke 
a few daya ago, seriously endangering the supply 
More adequate supplies, pumps and matna is the moral 
elne a decreased waate of 


Hrooklyn 
rean 


to all these tales of woe, of 


water at 
The lowest bids thua far recorded for work on the 
Ohicago Drainage Canal were opened by the Trustees 


on Aug. 22. The firm making the lowest bid offered to 
excavate glacial drift at 19 eta, per cu, yd, and solid 
rock at 50 cta., and to bulld retaining walls at $2.55 
per cu, yd, The section for which bida were received 
ia the lowest on the line and will extend the canal to 
a junction with the Dea Plaines River at Lockport, 
Two old 15,000,000-galion Lowry pumping engines 
connected with the Pitteburg eity water-worka have 
broken down within a few weeks, reducing the pump 
ing capacity from 60,000,000 to 30,000,000 gallons, at a 
time when the consumption was at the rate of 45,000,- 
000 gallons per day, <A cracked pump cylinder threw 
the firat engine out of use and a broken shaft stopped 
the other one, The shaft, it ls reported, was 19 ina, to 
diameter, and had been in use some 20 years, Two 
other Lorre engines are now in use, each with a 
present capacity of 10,000,000 gallons, In addition, a 
new 10,000,000-gallon Gaskill pump is in service and a 
second one of like make and capacity will soon be com- 
pleted, It ia reported that all the Lowry pumping en 
gines wil) be replaced with new 10,000,000-gallon en 
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note of which WHll te bulll ab Yobate 


Hiigelow 


ihes til am mene Ae 


can be received and conlracia let Mr. &. M 


la Director of Public Works 


The three Min 


pueumatioc dynamite guns, ordered 
by the t SN. Giovernment for Mandy look, have been 
under teat for some weeks past by members of the 
Hoards of Orduance and Portifivations On Aug 2 
the thot important trial Was made and a fall calibre 
projectile, welghing 1,100 tbe and carrying Ao tie 
of nitro gelatine, was thrown 2400 yde, oF tt, titles 
and exploded fhe cup Was set for 2 seconds after 
striking the water, and if Was calculated that the pre 
jectiio would be IN ft. under water at the time of 
eplomion According to poport 1 full weve of wate 
Wee lifted from Lob to G00 fl tn the ale This ts the 
largest charge of high explosive ever used under stot 


lar conditions, and though no oftielal report tm yet 
made, the offeera of the Pneumatic Gun & Torpedo Co 
exprena themselves as highly pleased with the result 
These guna and carriages weigh S52 tous eac h and ave 
readily handled by one man by electrleal power and 
make a complete revolution ta So seconds At the 
auine trial gmatler charges of 100, GOO aud MOO thes 
were fired and exploded 

The Meth, pneumatiodynamtte guns at the this 
look battery were again tested on Aue 8 this inh 
for rapidity of five Druiiiny projectites were used, tiad 
of tron cylinders Mhled with sand Pach of the fivat five 
shots welghed 445 Ibe tid they were all discharged 
lit Sti 4s the contract thine belng lOm Bach of 
the second lot of 10 projectiles welghed SAG the nil 
theme Were fired In 4m, 408.) contract time, YT hie 
third lor of 10 projectilon weighed 1,140 ths he full 
charge, and the firing time was thm ihe conttact 
tithe, 4011 The firing time for the 25 shots was Mom 
Is,, While the aggregate contract thie was Tim th 





gina have now been tested for accuracy and for raptd 
lity Of fre With unexpected success 

‘The final teats for accuracy and vapidity of flee with 
these pheumatiodyiamiioc projectiles took place on 
Aug, o4 According to the conteaet the gunner had 
to land 74 of the projectilog within a apace WO yde 
wide by 120 vide. long, at 2.000 yds. rang Vive shells 
loaded with S00 tha, each of altro gelation were landed 
all on a@ straight tine only 80 yde" long the offt_lal 
fring time, from the order given to load, was 17 see 
onds, 1645 seconds, 17 seconds, 17 1-5 seconds and 
17 1-5 seconds for the five shots reapectively The fleat 
projectile with a (wo-second fuse, struck the water and 
went about 160 ft. before Wo exploded The effect wae 
again deseribed as lifting ‘a solld aere’’ of water Ihe 
heavy shella Wabbled somewhal at tines and the see 
ond and third shots struck on ther sides and exploded 
at the aurface on tinpauect; bul the effect was deacribed 
aa terrife, sending a colutun of water "Soo ft, high.’ 
The third and fourth shots were perfect. Afterwards 
five dummy projectites, weighing 1,100 Ibs, each, were 
fired in Tim, SMe.) the contract time being 40 minutes 
They were only thrown a few hundred yarda, how 
ever, as the test was for rapidity of fre and tot for 
range, Though the offfelal report is not in, the record 
made by the guns ts eo good thal to one doubts thet 


aceeplance, The government ts to pay 8102,000 for the 
two lfiin, and one Min, pneumatic gun, with thety car 
riages, electrical appliances, engines and air compress 
ing machinery, dynamite Magagines and alr storage 
reservolra, The wabbling of the big shella is said to 
be a defect ensily remedied, Chief of Ordnance, Gen 
DD. W. Flagler, for the U. B, Army, and Commander 
W. T, Bampeon, Ohlef of Ordnance, U. B Navy, were 
present at the teats 

A chrome-siteel armor plate, made by the Midvale 
Mteel (o., Wan tested at the Bandy Hook proving 
grounds on Aug, 24 The plate was 6 «<6 ft, and 1 


ing, thick, supported againat a solid eak backing 
lis, thick Two Sin,, 300-1b,, Holtser projectiles, also 
twiade by the Midvale Bteel Co were fired at the 
plate The first shot passed entirely through the 


plate and broke tt tuto three pleces, besides cracking 


badly some of the pieces, The shot lodged in the 
oak backing, The second shot was fired at the lurgent 
of the three pleces and completely demolished tt ‘The 
shot passed through the backing and lodged tn the 
sand behind tt 

The most serious railway aceiden! of the week was 
a freight train wreck on the Chicage & Northwestern 


Ity., near Fort Atkinson, Wia,, on Aug, 24. The wreek 
wha caused by the brenking of an axle, which resulted 
the deraliment Three 
stealing a ride three 


riously injured 


of seven cars men whe 


were killed and 


were 


othera were we 


of the Muburhban Traction 
Fagie tock, 
derailed at a sharp 


injuring 17 persons, The 


An electric car on the line 
Oo,, from Orange, N. J., to 
sieep wrade on Aug, 26 and was 
curve at the foot, seriously 
Une descends the Orange mountain a grade aid 
to be from 8% to 10%, and 1,000 ff. of more tn length 
The company haa run special open cars on thin route 


ran down «a 


on 








with Sita powerful brakes, but w tiny it heavy 
ram iktay an ordinary homed ’ “wo i 
thiak hh ip Whey this ear started dow 
mtititain | Wao roWwded whlih atiout M) jraee 
sich Utreag et ian applied the brake with a 
th eligi 4 1) Papidly livreased lis speed tt 
1 ! iluctoe to apply the rear teak: 
! f lila mild | a i the ii ruck it) ive tied 
ipa The only wond tha iol «@ bei ‘ 
sehen Nhe on The Hany lone ad stoe, ul ‘ i 
ive how ao Freely teed ou ele ile Paslwa 
hire tu the Prankiin ml inte al Prankil Waal ti 
tiilles froth Meattl titeod hie leath if ia 
Nig M the fre 1 tipposed ie ' } 
spreiilaheotia comb beet th fala * ‘ | 
taphy wlathon thie fies Petiialy til i 
ful the ulil it wa i le +} 
Whe designe for the three tew tped thieves suth 
I by the present ¢ igtwes have beet contig ti he 
(hiefa of th bureatea of Ordinate (loulsiou + aud 
eam Kigineering of the | 1 iv) b hive 
Will be slightly larger thaw the hai ew 
Way ta New Vork from the Dbulldets’ yard at Lhatnage 
la Phe ehlef of the thovel features t bro Lil vodueed 
lu the thew boats le the placing of th prropell s all 
he ruddet As Hupared with th i h ! 
it inloetia of the thew lua vill t 
Yow ' 
Length, load water tn ith iow i 
Heat, lead water thy ie i 
thea load wat this ’ ‘ 
Displacemen 1 tow bt 
fidlediod lhotme paw imme i nn) 
peed th hihhots M5 t 
foal capacity mn “y i 
hres separate moval Wpede tubes above dees iti 
tee thaed limtowd oT thitee fined! 1 lie Wihilehead 
pole ttihes below deck in hota Meliaean th 
quartets of the m with tee jlaced forward sid 
thoge of the tien af iid these quartera Will be ubusu 
ily roomy owl to the fetwuval of the tubes ¢ th 
tipper deck The couteaet price for the | pitt 
wae BILD DOO fo hull and thachinery alevtee siied thee 
new Vergels are limited th price te BIOCKHD each, in 
chiding torpedo equipment aud full outs Ul tack bee 
esisting law fo premluine can te paid for excess speed 
Phe question of the advieablitty of bullding a sublime 
rihe beat for naval warfare, inh the present depressed 
Condition of national Manees, has heen referrod by hee 
Movretary of the Navy to the eonastruction lbeand if 
bureau chiefs Thies board, afier careful atud lian 
practiontly dectled to tecommend the bolidiag of eaen 
4 boat on the Holland type The i si) tbowt (Mg 
News, Mopl, 21, 1M) has been befo he depen lined 
Sliee TSNM ail the Meerelary of the Na tir php 
to defluitely detertiihe by experitivent the value of th 
type of vemmel for const and harbor defences 
Phe Atmerionn Lite ateninehip ew York eut down 
he record thine from Pathataplom to thi port by ote 
heur, ob her last trip The oficial tlie wae Gd shi 
tn covering a& course of Utioe ke . ‘ ‘ik aAVeOPage 
apeed of HN) hitote prer lies Pibie li tvenke thie 
previous best record of G4. Uh. hm itade by her a's 
fer ship the "Parts ji Dusky, det fliie daily fits 
were, 457, 40, 46), Ft, 406, COT, TAD ktieta, teapot) 
ly, with a 2ohour foe ehcotintered 
The Canadian voverninent bas voted a sulbeidy ’ 
PO annually for a Shit weekly stenineliy: set 
vice between Mugland and Canada Phils stilmidy is ty 
be given for ten years, abd then redtieed by «ie 
third for a The peril ft tas already made a provie 
ional contenet with Mr. Jatnes Muddart tu provide th 
service, allowing hit three tionthe tn which to rain 
the cnpltal The Pinanee Minister estitnates the coset 
of running these boats, to Quehes Th suimther and ty 
jialifax tn the wioiter, at BVO) per round trip 
Messrs, Allan, of the present Allan Line, write to the 
Laoelot Di itiew « letter declaring thelr bellef that 
such # line canto! be suceessfully e@statlished, owlng 
tu prohibitive Halifax railway rates in winter Phey 
declied the contract thetiselyes 


The equipment of private tugs with fre pamps and 
home la tider Gpeuasion at Clieage lhe plan seen 
to be to pay the tug owners for hie ti of the boats 
whenever called lute service to fgll fire The fire de 
partinent how hase four boats, wilh a combined perina 
nent equipment of 4) men There are Mhout tugs 
owned by eight Afferent conceria whieh would he 
available aa a sort of “fre miiitia,”’ and it te theught 
that the plan tmentivned above would meet with the 


approval of theig owners 


rhe proposed Take Erie and Ohio iver ship canal, 
mys Col T. P. Moberts, Magineer of the Mone 





iver Navigation, would have a tributary water supply 
four times greater than needed aud thie ean he 
reached at a cost of BPW) The total eout of the 
ship canal would not exceed 825,000,000, and it would 


eapacity of 15,000,000 annum, doutle 


tonnage of railways covering the 


have a tons per 


the present 


ritory. 


sane ter 
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TESTING STRUCTURAL STEEL BY PUNCH- 
ING. 

In our Aug. 3, 1893, we discussed at 
some Jength the new method for testing structural 
steel by the simple process of observing the rcsist- 
ance and work done in punching, which was de- 
scribed by Mr. Alfred E. Hunt, M. Am. Soe. C. E., 
in a paper before the society at the International 
Kngineering held at the Columbian Ex- 
The novelty and possible utility of the 
proposed test caused considerable discussion at the 
time and the desire was expressed to see the experi 
ments further continued to determine if the results 
would continue to be as uniform as those given in 
Recently a paper has been read before 
the Engineers’ Club of St. Louis by Mr. TT. L 
Condron, in which he describes a tests 
made at the laboratory of Washington University 
for the same purpose, determining the adaptability 
of the punching test for structural steel. The fo! 
lowing is an abstract of this paper: 

The tests made by Mr. Condron were begun in 
August, 1893, the first made on the 
Olsen testing machine of the Pittsburg Testing La 
boratory and the Emery testing machine at the 
Upper Union Mills of the Carnegie Steel Co., and 
the second series on the Riehle testing machine of 
the Rose Polytechnie Institute, Terre Haute, Ind. 
The tests made on the Emery machine were for 
the purpose of determining the effect of different 
speeds in punching, while those on the Olsen and 
Riehle machines were made with the view of ob- 
taining diagrams which would give the work done 
in inch-pounds. Owing to a defective-recording ap 
paratus,the results obtained from the Olsen machine 
value, but the the Riehle 
machine gave some very good diagrams. An op 
portunity being afforded for a more carefully ar- 
ranged series of tests at the laboratory of Washing- 
ton Mr. Condron, in connection with 
two “fifth-year” students, who proposed to make 
an investigation the subject of a graduating 
special punching apparatus and 
The apparatus 


issue of 


(‘ongress, 


position. 


the paper. 


series of 


series being 


were of small tests on 


University, 


such 
devised a 
third 
is described as follows: 

The 
the 100,000 


thesis, 


conducted a series of teste, 


punching apparatus designed to be used with 
Riehle testing machine at Washington 
University Is shown in Fig. 1. A recording attach- 
ment also designed for the testing machine, the 
operation of which Fig. 2. A fine steel 
wire from the end of the long arm of the multiplying 
lever on the punching apparatus passes over two pul 


was 
is shown In 
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Fig. 1. Punching Apparatus with Recording At- 


tachment for Making Punching Tests of Steel. 


leys to a third solid pulley upon the spindle of the 
drum on which the diagram paper is fastened. It 
makes two turns around this pulley and leads off over 
a fourth pulley ending in a plummet. This suspended 
weight keeps the bearing points of the short end of the 
multiplying lever up against the brass collar of the 
punch with a constant and uniform pressure. Any 
movement of the punch, or, more exactly, of the brass 
collar, causes the drum to revolve in one direction or 
the other with no appreciable lost motion. 

The penci! holder is attached to a vertical rod, par- 
allel to the axis of the drum, and traveling in guides 
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directly below the spindle of the hand wheel used to 
move the poise on the scale beam. A fine steel wire 
fastened to the upper end of this rod wraps around 
this spindle, and as the poise is run back and forth 
on the beam, the pencil is at the same time raised and 
lowered. By substituting a fine steel wire to operate 
the poise in the place of the cord originally on the 
machine, and having this wire stretched tightly, all 
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lost motion was prevented. Indeed, every detail of 
this attachment seemed almost mechanically perfect, 
and the calibration of the same showed no measurable 
variation In the regularity of load ordinates, and an 
inappreciable error ouly in the ordinate giving move- 
ment of punch. The calibration of this ordinate is 
shown in Fig. 2. A Brown & Sharpe micrometer cali- 
per was inserted between the bottom of a solid block 
in the cross-head of the machine and the top of the 
punch, Leaving the cross-head stationary and screw- 
ing the micrometer out a definite amount, the punch 
was pressed down that distance and a record made 
upon the drum. By this means it was accurately de- 
termined how many times the movement of the punch 
was magnitied upon the diagram on the drum, which 
Lumber was found to be 7.76 times. It can thus be 
seen that all that was necessary in order to get ac- 
curate diagrams of the tests made was to keep the 
beam in acenrate balance. This, unfortunately, was a 
physical impossibility when operating the machine with 
a two-throw pump. 

As will be noticed, the record made on the drum 
correspcnds to the movement of the brass collar upon 
the punch with reference to the top of the weighing 
table of the machine. What was desired to obtain 
wus the actual penetration of the end of the punch 
into the specimen being punched. Consequently it 
was necessary to determine the amount of compres- 
sion in the apparatus Itself, under all loads, between 
the brass ring and the top of the weighing table. In 
order to determine this, a piece of hardened tool steel 
was placed under the punch as if to be punched, and 
a diagram was obtained by bringing on a steadily in- 
creasing load up to the highest safe load for the sinall- 
er punches, and up to the full capacity of the machine 
for the larger punches. These diagrams proved to be 
practically straight lines, and the tool steel plate, 
which was 1% in. thick, showed no visible indication of 
penetration. These inclined lines were taken as the 
axes to which the abscissas are referred, therefore the 
diagrams are all made with oblique axes, as seen in 
Fig. 3, to eliminate the factor of the compression of 
the apparatus. 

Fig. 4 shows the actual forces required to make 
punchings with four different diameters of punches in 
18 specimens of 60,000 Ibs. steel (actually ranging from 
59,460 Ibs. to 60,880 Ibs. per sq. in. tensile strength). 
These specimens vary in thickness from 0.372 to 0.677 
in. The different tests with the same punches have 
been connected with full lines. In addition to these 
13 specimens of 60,000 Ibs. steel, there are plotted 
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the forces required to make punchings with four 
different diameters of punches in five specimens of 
62,000 Ibs, steel (actually ranging from 61,370 Ibs. to 
62,250 Ibs. per. sq. in. tensile strength). These 
specimens vary in thickness from 0.232 to 0.679 in. 
The different tests with the same punches have been 
connected with dashed lines, Inclined straight lines 
are drawn, indicating the true variation the 


with 







FIG. 2. APPARATUS FOR RECORDING RE- 
SISTANCE AND WORK DONE IN 
PUNCHING STEEL. 


change in thickness. It will be observed that the tests 
closely agree with these lines, and follow quite the 
same directions from the thinnest to the thickest 
specimens, 

These tests demonstrate that the force required 
to punch varies directly as the diameter of the punch 
and as the thickness of the plate. A further series 
of diagrams, which are not shown, were made to 
determine how the elastic limit, elongation and re- 
duction of area varied with the ultimate tensile 
and punching strengths. These diagrams showed 
no uniform variation between elongation and re- 
duction of area and strength. 

Turning now to the diagrams, Figs. 5, 
(see page 166), Mr. Condron continues: 

Fig. 5 shows graphically the record, so far as the 
force required per square inch of area sheared is con- 


6 and 7 





Fig. 3. Typical Diagrams Obtained from Record- 
ing Apparatus. . 


cerned, of 568 tests made upon 70 plates, and so ar- 
ranged as to show at a glance the relation which the 
force required for punching bears to the ultimate ten- 
sile strength, As will be noted, these plates ranged in 
tensile strength per square inch between 46,000 Ibs. 
and 75,000 Ibs., while the range in thickness was from 
Yin. to%in. Fig. 7 is the same as Fig. 5, except 
that only the average value of P for each plate is 
plotted. 

According to this extensive set of tests, the average 
shearing strength of all these plates as found woe) sea 
ing would appear to be about 80% of the “tensile 
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strength, ranging principally between 75% and 85° 
but increasing for very soft steels and decreasing for 


hard ateels. There are a number of exceptions to , 


this rule and a careful study of these exceptions has 
failed to show any explanation for most of them, ex- 
cept that for very thin plates it generally increases and 
for very thick plates it generally decreases. An unex- 
pected feature of these results is that they show such 
a high percentage for the shearing strength to the 
tensile strength of the plates tested. In Fig. 6 are 
shown all the results of the tests made by Captain 
Hunt and published in his paper before referred to. 
Only the results given in his table “B’ which belong 
to plates of good soft steel between 50,000 Ibs. and 
70,000 Ibs. tensile strength will be considered. In this 
table are given the values of shearing strength per 
square inch obtained by the same formula as was used 
in the calculations of the tests made at Washington 
University. Instead of plotting the result for each test 
included in his table, the average value, of P for each 
plate has been plotted and appear as black dots. It 


a 


ENGINEERING NEWS 


There has recently appeared in Engineering News a 
very excellent paper by Mr. Geo. S. Allen, upon ‘‘Tests 
of Punches of Different Forms,"" in which Mr. Allen 
states that he found that between the limits of 0.01 
and 0.0%-in. clearance there was no change in the force 
required to make a punching. He used only %-in. 
punches. This being true it is not correct to use the 
mean of the diameter of the punch plus the diameter 
of the die, as has been done in all of these computa 
tions, for although it seems well established that the 
force required is not affected by increase in clearance, 
the value of the shearing strength per square inch is 
very materially affected. Captain Hunt's results are 
all 4% lower than if the diameter of punch had been 
used, instead of a mean diameter between punch and 
die, and all of this series of results are 2% lower on 
the same basis. Furthermore, the two can only be 
compared by bringing them to the same standard. This 
has been done by drawing the dashed percentage lines 
of the diagram referred to. Now, it will be seen that 
all of the tests in Fig. 6, indicated by black dots, fall 
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FIG. 4. DIAGRAM SHOWING ACTUAL FORCE REQUIRED TO PUNCH DIFFERENT THICK. 


NESSES OF STEEL WITH % 


will be seen that these dots cluster along the 75% line, 
with more between 75% and 80% than between 70% 
and 75%. There must be an explanation of this differ- 
ence between the results of the two sets of experi- 
ments. Granting that the two testing machines used 
are both well within the necessary degree of accuracy, 
so that 40,000 Ibs. on one is the same as 40,000 Ibs. on 
the other, then the explanation must be found in the 
fact that the equation for calculating the shearing 
strength from the punching ferce is in error.* The 
one distinctive difference between the punches used by 
Captain Hunt in his tests and those used here is that 
for the former the dies had diameters % in. greater 
than the diameters of the punches, while for those used 
here the diameters of the dies were but 1-16-in. greater 
‘than of the punches. 





Force required to punch 
_, Diam. of punch + diam. of die, 
© eee 
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x thickness of plate 


%. % AND 1 IN, PUNCHES, 


between the new 75% and 85° lines, with but three ex- 
ceptions. In Fig. 1 it is seen that while the mass of 
tests still lie between the new 75% and 85% lines, a 
goo1 many fall above 85%. 

While this is an interesting field for study, it is ‘not 
likely that from the force required for punching, even 
when reduced to shearing force per square inch, it 
will be possible to establish any system of testing that 
will meet the requirements of engineers. It was espe- 
cially to the force into the distance through which it 
acted that the writer looked for a well-defined rela- 
tion. He had hoped by this series of tests to establish 
some reliable relation between the work done, taken in 
connection with the maximum force applied, and the 
ductility as well as tensile strength of the material 
tested. 


It was hoped that the point of rupture on the 
diagrams, shown in Fig. 3, would be clearly enough 
defined to enable a close figure to be made of each, 
and by measuring the enclosed area to determine 
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the work done. It was found impossible to deter- 
mine this point of rupture accurately, however, and 
as a very small error here caused a large error in 
the results, any effort to determine a law for the 
amount of work done in punching by integrating 
the areas was abandoned. It was found that in 
locating the point of rupture on the diagrams, di! 
ferent persons determined iis position so differently 
that the results involved errors ranging from a trifle 
up to 30%. And, further, it was in many cases 
found that the method was either so inaccurate 
or the action of the punch so erratic that the area 
supposed to represent the work done in inch 
pounds would be twice as great for a %-in. punch 
ing as for a %-in. punching in the same plate. Mr. 
Condron still thinks, however, that with an auto 
matic recording apparatus, diagrams may be ob 
tained which can be integrated and which will show 
the important facts concerning the steel punched. 
What is also an important point, such diagrams 
will indicate at a glance not only the shearing 
strength of the metal, but its other properties, such 
as ductility and brittleness. Mr. Condron proposes 
to continue the experiments with an automatic re 
cording apparatus and to publish the results in a 
future paper, 


THE CRITICAL SIDE OF MECHANICAL, 
TRAINING.* 
By Prof. A. B. W. Kennedy, M. Inst. ©. E. 


I know well--too well—that in the present con 
gested state of the engineering profession there are 
many of us who do not like to hear the word “train 
ing’’ mentioned at all. It seems to mean merely the prep 
aration of more lads to struggle for a share of work 
that is even now insufficient to go round. There Is 
no doubt much to be said for this point of view But 
against it one must remember that all other profes 
sions are equally full, and that, after all, lads must do 
something. The fault is surely that there are too 
many lads! If our population is really to go on 4a 
creasing as rapidly as at present—the benefits of which 
Sections D, E and F might have a joint meeting to 
discuss, if not to diseover—it is inevitable that de- 
mands should come for more and more complete pro 
fessional preparation. The man of exceptional parts 
will come to the front under any conditions, training 
or no training, in the future as in the past. But for 
ordinary men—that is, for 99% of us—it is essential 
that no advantage should be given to a rival in the 
fierce competition of life, and for them, therefore 
it is of an importance hardly to be exaggerated to 
obtain the most complete and perfect training possible 
At the same time, and on purely general grounds, 
it can hardly be denied that to raise the standard of 
our profession is indirectly to confer a benefit on the 
whole community. 

The particular aspect of mechanical training of 
which I wish to speak is its critical side. I do not 
know how a man should be trained to be an Inventor 
L would not tell any one if I did! To be a creator 
in mechanical matters—which, however, is a quite 
different thing—is a faculty given only to a very few 
and with them it is “‘born, not made.”’ Many of us, 
however, without being either inventors or creators, 
have sufficient natural aptitude or inclination towards 
things mechanical to form a basis for the trainer or 
educator to work on, with some hope that he may be 
of service. 

An engineer is a man who is continually being called 
upon to make up his mind. It may be only as to the 
size of a bolt; it may be as to the type of a Forth 
Bridge; it may be as to the method of lighting a 
city; or only as to the details of a fire grate. But, 
whatever it is, once it is settled it is decided irrevo- 
cably—it is translated into steel and iron and copper, 
and eannot be revoked by an act passed in another ses 
sion. The time given him in which to decide may be 
a day, or a month, or a year, but in any and every 
ease (so far as my own experience goes) it is about 
one-tenth part of the time which he would like to 
have. It is only in rare cases that the decision is ob- 
vious—most often there are more courses open than 
even the most facile politician ever dreamt ot. The 
matters are too complex to be dealt with mathemati- 
cally or even physically; even if they were not, there 
are few engineers who would have the specia! capacity 
to handle them. Moreover their solutions are seldom 
“unique.” From this point of view, the whole use of col- 
lege training, of workshop practice, of practical ex- 
perience, is to provide the engineer later on with the 
means of critically examining each question as it 
comes up, of reviewing systematically the pros and 
cons of each method of dealing with it, of coming 
finally, rapidly and positively to some defensible de- 
claton, which may then be irrevocably earried out. 


*From the Presidential address to the Mechanical 
Seience Section of the British Association for the Ad- 
vancement of Science. 
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In the case of a problem in pure mathematics or 
physics, where only one right solution can exist, that 
solution is arrived at by the help of a thorough knowl- 
there is little room for 
the result is 
With our work, on the other 
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proportion is wanted, and often very badly wanted. 
Where one has to measure half a dozen things, of 
which two are very easily measured and the remain- 
ing four are only measurable with great difficulty, it 
is only human nature that we should spend our ener- 
gies on getting extremely accurate results with the 
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hand, solutions of all problems except the very sim- 
plest—in other words, decisions on all points which 
present themselves—can be arrived at only by a pro- 
cess of criticism applied to the problems, to their 
statement, to their condition, to all their many 
sible solutions. The development of the necessary 
critical faculty should be one of the chief aims of every 
teacher and every student. 

A scientific training cannot make a man an engineer. 
Perhaps it is impossible for anything to make a man 
an engineer, unless he has grown that way from the 
beginning! But a scientific training may make him, 
or at least give him the possibility of making himself, 
a critic. ; 

One is accustomed to think of engineering work as 
mainly constructive. But, after all, it is quite as much 
critical. In almost every department of mechanical 
work there are half a dozen ways of solving any par- 
ticular problem. In some fashion or other the en- 
gineer must be able to judge between these various 
methods, methods which are often very much alike, 
but each of which may possess certain particular ad- 
vantages and certain particular drawbacks. The 
arithmetical criticism, which merely counts the ad- 
vantages and the drawbacks, and puts an equal num- 
ber of the one against an equal number of the other, 
is common enough, but obviously useless. The very 
first necessity to the critic is that he should have 
what I have just called the sense of proportion, a sense 
which will enable him to distinguish mere academical 
objections from serious practical difficulties, which 
shall enable him to balance twenty advantages which 
ean be enumerated on paper by one serious drawback 
which will exist in fact, which will enable him, in 
fact, to place molehills of experience against mountains 
of talk. It is perhaps a doubtful point how far this 
sense of proportion can be taught at all. No doubt 
it can only be built up upon some natural basis. 1 
am sure that in engineering we all know men whose 
judgment as to whether it was advisable to take a par- 
ticular course we would accept implicitly, because we 
know that it is based on large general criticism, in 
spite of the most elaborate and specious arguments 
against it set down on paper. 

Probably the best special education in proportion 
which a man can have is a course of quantitative ex- 
perimental work. I say quantitative with emphasis, 
as meaning something much more than mere qualita- 
tive work. Here, I think, comes in the usefulness of 
the engineering laboratory. We require that the train- 
ing should be not only in absolute measurement, but 
in relative measurement, the latter being quite as 
important as the former. 

The relative value of accuracy in different sets of 
observations is in itself a matter in which a sense of 


pos- 


first two and roughly do our best with the others. It 
is very difficult under such circumstances to remember 
that the accuracy of the whole is not the accuracy of 
the best part of our work, but of the worst. 

The extraordinary effect of a want of sense of propor- 
tion is nowhere better shown than in the absurd state- 
ments which are constantly made as to technical mat- 
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equally well in half a dozen other ways. Every one 
is expected to run after a piece of apparatus which 
is to save 50% of something, the total cost of tha: 
something, however, being so very small that nobody 
cares to save in it at all. I need hardly mention the 
all too common case where a contemplated saving of 
10% in the cost of material works out yearly to an 
amount much more than equal to the whole cost of 
the original article. 

I believe that experimental work in an engineering 
laboratory can educate this critical sense of proportion 
very admirably in a number of ways. In the first 
place, it directs quantitative work into very varied 
channels and not along one particulaf fine. Secondly, 
it compels the observer to combine a number of 
measurements in such a way that the relative inn- 
portance of accuracy in each can be seen. In the case 
of an engine trial, for instance, the combined results 
are affected by the accuracy of measurements of the 
dimensions of the machine, by the apparatus and 
methods used for measuring the water, by the indi- 
eator, and by its springs, by the speed counter, by 
the thermometers, and so on. An error of 1% in count- 
ing the revolutions is just as important as an error of 
1% in measuring the water, or in measuring the mean 
pressure. 

A critical training in matters mechanical is, how- 
ever, only too similar to the celebrated training of 
the Mississippi pilot which so nearly broke the heart 
of Mr. Mark Twain. Whenever the whole matter 
seems to be completely mastered from one point of 
view, it is only to find, with a little more experience, 
that from another point of view everything looks 
different, and the whole critique has to be started 
afresh. Machines cannot be finally criticised—that is 
to say, they cannot be pronounced good or bad—simply 
from results measurable in a laboratory. One wishes 
to use steam plant, for instance, by which as little coal 
shall be burnt as possible. But clearly it would be 
worth while to waste a certain amount of coal if a 
less economical machine would allow a larger saving 
in the cost of repairs. Or it might be worth while to 
use a machine in which a certain amount of extra 
power was obviously employed, if only by means of 
such a machine the cost of attendance could be meas- 
urably reduced. 

Is there, then, any general standpoint from which 
mechanical criticism can be directed? Certain points 
are obvious, but probably the whole matter cannot 
easily be generalized. 

Perhaps in one sentence we may say that that 
scheme, or system, or machine, will be the absolutely 
best in any particular case which will the longest sur- 
vive and maintain its place in its particular environ- 
ment. I cannot doubt that this development of Dar- 
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ters in public prospectuses, and the still more absurd 
statements made in those very numerous documents 
of a similar kind, of which some of us see a_ great 
many, but which do not finally emerge into public 
view. Fortunes are apparently to be made by inven- 
tions which, although doubtless ingenious, yet only 
concern one way of doing a thing which could be done 


winian ideas in the world of the inorganic is a legiti- 
mate one. Of course the problem would be compara- 
tively easy in each particular case if only the environ- 
ment would stand still. It would even be comparative- 
ly easy if we knew how the environment was going 
to alter, but this we are unable to do. We oilly know 
that it certainly will change and will go on changing, 
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and that, therefore, the things which we make now 
have not got to survive in the conditions in which we 
make them, but have got to survive through some 
new sets of conditions of which we now noth- 
ing. I do not think the difficulty is in any 
way met by the popular method of guessing at 
what will be wanted 50 years hence, which gen- 
erally means simply guessing at something very 
big. It is of no use making our ships or our en- 
vines of a type which we choose to imagine will be 
that of 50 years hence. If we do, they will be of no 
use to-day, and for that very reason they will not be 
in existence, useful or other, at the end of the 50 years. 
Sufficiently sad illuggrations of this will occur to every- 
one In very differemt directions. I hope I shall not 
be considered churlish in saying that I do not think 
that the men who have worked on this principle have 
really been far-seeing, or have really brought us much 
forward. They have been men often of genius, often 
of great personal fascination, always of immense im- 
agination. But they have proceeded by methods es- 
sentially opposed to anything like the gradual evolu- 
tion which must occur in teehnical as it does in nat- 
ural matters, and in too many cases the results of 
their labors have not even been giants, but only mon- 
asters. 

As to what causes one thing to survive rather than 
nunother we can only speak very generally. Mere sur- 
vival may come about by the accident of a peculiarly 
tough constitution. A few engines built in the time 
of James Watt are still to be found at work in our 
own day, but can no more be taken as the fittest type 
than some solitary megatherium would be, who, hav- 
ing outlived all his contemporaries, was able in after 
ages to look down upon his pigmy and short-lived suc- 
Mere length of life in such a case may be 
a mere accident, and it is not itself a proof of fitness. 
We have it thrown at us every now and then that our 
engines nowadays do not last like the old ones, as if 
the mere existence of a very old machine were a proof 
of its virtues. It is certainly a proof of the excellence 
of its construction—or, as one may say, of its con- 
stitution—and perhaps also of the very s:nall amount 
of work its has done in proportion to its life and its 
dimensions, 

It is sometimes, I am afraid, rather humiliating to 
have to remember that to a very great extent the 
question of the fittest, so far as it affects us, is a finan- 
cial one. In manufacturing processes efficiency and 
economy tend to survival, because they lead to de- 
creased cost of production. In structures or other 
lurge permanent works those types tend to perpetuate 
themselves which require the least material—that is, 
in which the material used is disposed to the best ad- 
vantage—and in which the outlay on labor is also 
smallest, assuming, of course, equal fitness in other 
respects. There is, no doubt, at present a tendency 
to dispute this altogether, and to treat all reductions 
in cost of labor as disadvantageous, unless, indeed, 
the labor be very highly skilled, in which case its 
remuneration must necessarily be brought down for 
the sake of equality! I imagine this tendency will last 
exactly as long as the faithful can get some other peo- 
ple to pay the increased cost, and will thereafter deter- 
mine itself somewhat suddenly. It can no more stand 
in the way of natural progress in engineering matters 
than could the somewhat similar outcry against the 
introduction of machinery in manufactures two genera- 
tions ago. It would be as wise to paint a generation of 
cats green, in the hope of compelling natural selection 
to work along new lines. 

I think we may fairly assume, therefore, that effi- 
clency and economy are both legitimate criteria as to 
ultimate fitness, and will remain so. Moreover, they 
are both matters in which measurements can be made, 
and as to which judgment can be guided by such mea- 
surements. But there are other characteristics, not 
directly measurable, by which we can in some de- 
gree form an opinion as to the ultimate fitness of 
things or processes, 

One set of considerations which has great critical 
importance is summed up in the word simplicity. This 
does not mean fewness of parts. Reuleaux showed 
long ago that with machines there was in every case 
« practical minimum number of parts, any reduction 
below which was accompanied by serious practical 
drawbacks. Nor is real simplicity incompatible with 
consideraple apparent complexity. The purpose of ma- 
chines is becoming continually more ‘complex, and sim- 
plicity must not be looked at as absolute, but only in 
its relation to a particular purpose. There are many 
very complex-looking pieces of apparatus in existence 
which work actually so directly along each of their 
many branch lines as to be in reality simple. I believe 
it almost always happens that the first attempt to 
carry out by a machine a new purpose is a very com- 
plicated one. It is only by the closest possible ex- 
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amination of the problem, the getting at its very es- 
sence, that the machine can be simplified, and this is 
a late, and not an early, stage of design. If a mechan- 
ical problem is really only soluble by exceedingly com- 
plicated apparatus, it generally becomes a question 
whether the solution is worth having. There is no im- 


possibility in making a machine that will do anything. 
But the very simplest possible form of apparatus which 
would wash our hands for us in a suitable manner is 


‘probably so very complicated that for many years to 


come at leagt, that operation will be performed by man 
ual labor. 

Very closely allied to simplicity is what I may call di 
rectness. In nearly all mechanical processes certain 
transformations are unavoidable. In many tmwechanical 
processes, as I have recently had occasion to mention, 
a very large number of transformations is at present 
practically unavoidable. 1 myself cannot help think 
ing that probably one of the most distinct signs of 
fitness is a reduced number of transformations, the 
bringing of the final and the initial stages as close to 
gether as possible, and cutting out altogether the ap 
parently worthless middle processes. But any general 
ization of this kind must be very cautiously handled; 
these apparently useless processes are, no doubt, in 
cértain cases, as indispensable as is the much-abused 
middle-man in matters economic, 

In a critical view of any case where similar results 
are aimed at by hand work and by mechanical means, 
it is important to recognize that the similarity of 
result should very seldom become identity. In the first 
machine to do anything mechanically which has before 
been done by hand, the error is often made of trying 
to imitate the hand-work rigorously. The first sewing 
machines were, I believe, made to stitch in the same 
way as a seamstress. It was not until a form of stitch 
suitable for a machine, although unsuitable for hand, 
was devised that the sewing machine proved success- 
ful as a practical matter. In another, but analogous 
line, too, you may remember that the first railway car- 
riages were practically stage coaches put upon trucks, 
from which the present carriages have only very slowly 
been evolved. 

The critic has also to remember that very often the 
attainment of some very unimportant point, or point 
of which the importance has been very greatly exag- 
gerated, is made the reason mechanically for very 
great complication. The question of proportion comes 
in here again, and it has to be considered in any par 
ticular case whether the academically perfect machine, 
which is also extremely complicated, is not inferior 
to the almost equally good machine which has been 
constructed in a practicable shape~it almost always 
is so. 


GARBAGE CREMATION IN AMERICA. 

By Charles T. Bayless, Louisville, Ky., and Arthur 
E. Merkel, New York City, Graduates in the 
Class of 1893, Stevens Institute of Technology. 

(Awarded Honorable Mention in Engineering News 
Thesis Competition of 1893.) 

With the growth of large cities, the destruction 
of garbage, refuse and offal in a manner conform- 
ing to sanitary law becomes a matter of vital im 
portance and is gradually receiving the attention 
which so important a factor in the welfare and 
safety of the people deserves. 

One method of disposing of such material in a 
manner inoffensive and effectual is by the applica 
tion of the power possessed by heat to transform 
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Section A-B. 


Fig. 1. Garbage Furnace introduced at Governor's 
Island in 1885. 


obnoxious matter by chemical change in its compo- 
sition. Garbage consists of organic and inorganic 
matter in varying proportions, according to the loca- 
tion, habits of the people, and season of the year. 
The destruction of organic matter by cremation is 
based upon the decomposing effect of heat upon its 
elements and the affinity of some of these for oxy- 
gen. This process is carried on by exposing the 
charge and the emanating gases to a high tempera- 
ture and to the contact of hot air. This required 
heat is produced by the combustion of the garbage, 
with or without additional fuel. For the sake of 
economy it is desirable that this process of de- 





167 


struction be self-sustaining, that is, that the required 
heat be generated by the combustion of the garbage 
itself. The gases arising from the burning garbage 
are very obnoxious, and must often be exposed to 
a second tire to decompose them before they are 
permitted to escape into the air. 

Garbage cannot be destroyed by direct charging 
and burning on an ordinary grate without excessive 
wse of fuel; it necessitates a systematic treatment 
and a furnace especially adapted to the same. The 
cremation consists of several distinct processes, 
(1) The partial 
drying of a fresh charge, (2) the destructive distilla 


which may be classified as follows: 


tion of the partially dried matter, (3) the burning of 
the remaining charcoal and coke, (4) the decompos: 
tion and oxidation of the organic vapors and gases 
produced in drying and charring the garbage. 

These several processes must be carried on sepa 
rately in different parts of the furnace, so that the 
consumption of heat does not interfere with its pro 
It is essential that the full calorific power 
of the fuel be developed and all the available heat 
be transferred to the fire gases before these are al 


duction. 


lowed to mingle with the aqueous vapors and 
organic gases arising from fresh charges in the 
The heat produced by the combustion of 
the charcoal, coke or other fuel must then be 


furnace, 


brought to bear on the harmful gases to decompose 
them and cause their oxidation in the accompanying 
air. 

The principal requisites of a successful garbage 
eremator are as follows: 

(1) Moderate cost, (2) economy of operation and 
maintenance, (3) competency to destroy all kinds of 
city refuse, night soil, dead animals and everything 
tire will effect with no possibility of creating a 
nuisance by fumes, odors or smoke during its 
operation; (4) durability. 

The necessity of garbage cremation has been pro 
ductive of many varieties of furnaces for the pur 
pose, of which the one built by Lieut. H. T. Reilly, 
U. S. A., on Governor's Island, New York Harbor, 
in 18S5, was the first in the United States.* This 
Was a small one used to burn the daily garbage of 
the island, varying from 10 to 30 cu. ft., and it is 
of interest not only from the fact that it was the 
first here, but that it exhibited a design containing 
very necessary characteristics. The following is a 
description of it taken from the “Engineering 
Record” for Aug. 13, 1885: 

It consisted essentially of a chamber (Fig. 1), A, 
4x53 ft., lined with fire-brick, and divided into three 
spaces by two gratings, B, composed of %-in. round 
iron bars, with 1l-in. openings between them, and the 
necessary doors, grate bars (surface 6 sq. ft.) and ash 
pit. The gratings were for the purpose of ones 
the garbage so the heat could get through and dry it, 
and prevent it from stopping the draft or putting out 
the fire. 

Its operation was commenced by making a coal fire, 
and putting the garbage in on the right side to dry; the 
next day’s garbage was put in on the left side, and the 
dry garbage then raked over the fire. By placing the 
garbage on the right and left alternately, dry garbage 
is supplied, and the fire kept burning. There waa a 
‘ft. chimney, and but slight odor came from it. ‘This 
crematory was self-sustaining, no fuel otherwise than 
garbage being necessary, and, of course, was very eco 
nomical in the cost of running it. 

In the same year a small garbage crematory was 
built in Allegheny City, Pa., in which natural gas 
was used for fuel, and Mr. William Mann constructed 
one in Montreal, Canada, which was a modification 
of the English “Destructor.” Two years later a 
Mann crematory was erected in Chicago, but it 
has not proved a success and is no longer in use. 
In 1SS6 the first Engle crematory was erected at 
Des Moines, Ia. (Mr. W. F. Morse, of the Engle 
(Co. states that the first large furnace at Des 
Moines was put in operation in September, 1887.— 
Ed.), and the Forrestal furnace in Milwaukee was 
built. The Rider furnace waa started in Pittsburg 
in 1887, and in 1888 Detroit adopted the Glasgow 
plant, while Buffalo adopted the Merz system. 
These are the principal systems in operation in this 
country.** 


* This is a mistake, according to Col. W. F. Morse, of 
the Eng:e Sanitary & Cremation Co., New York city, 
who, in a paper read in 1892, entitled “Methods of 
Collection and Disposal of Waste and Garbage,” stated: 
“For 16 years the U. S. Government has destroyed the 
wastes of military posts in a special furnace.” ‘This 
Ri *r was published in the “Annals of Hygiene,” vol. 
fil, No. 5, and also in pamphiet form. 

** It is possible that this statement had some warrant 
when it was written, over a year ago, but we believe 
there were even then in operation several furnaces not 
mentioned above, while at present a number of new 
ones are in the process of development, or are actually 
in use. The Simonin system of utilization seems to 
deserve mention as well as the Merz, but neither em- 
ploys cremation.—Ed.) 
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The Rider Furnace at Allegheny City, Pa. 

Of the furnaces now in operation the Rider is 
probably the most simple in point of construction 
and operation. It was designed by Mr. L. P. Rider 
and is employed by the cities of Pittsburg and 
Allegheny for the destruction of all kinds of city 
garbage and refuse, that in Allegheny City having 
been first successfully operated. The Allegheny 
furnace was subjected to a thorough test before 
being accepted, and its destroying capacity exceeded 
that claimed for it. The furnace located in Pitts- 
burg is operated by natural gas and does not com 
pare with the Allegheny plant in point of economy 
and thoroughness of the combustion of the material. 

The furnace consists of a chamber 25 ft. in length 
and 6 ft. in width, divided into two compartments, 
M and N, Fig. 2, by a brick reverberatory wall 
3 ft. in thickness and of about the same height. 
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The proportion of the fuel used to the garbage 
burned is about 1 to 26, or one bushel of coal per 
ton of garbage. 

The heat produced by the combustion of the coal, 
assisted by the burning of the organic portion of 
the garbage, is intense enough to cause a dissocia- 
tion of the hydrogen and oxygen in the moisture 
in the garbage, this dissociation forming a kind of 
water gas, which assists in the combustion, 

This moisture is dissociated by the intense heat 
into oxygen and hydrogen; the oxygen combines 
with the carbonaceous matter, leaving the hydrogen 
free to enter into combination with the oxygen in 
the air supplied by the draft. The heat generated 
by the combustion of the hydrogen with the oxygen 
and the carbon with the oxygen is sufficient to 
carry on the process, the heat produced being very 
intense, as the two elements, hydrogen and oxygen. 












th 








FIG. 2. THE RIDER GARBAGE CREMATORY. 


The top of the chamber is arched and is 5 ft. high 
at the crown. The front compartment, N, is 12% 
ft. in length and the rear one, M, 914 ft. The whole 
ia lined with fire brick, as is also the chimney. This 
chimney is 80 ft. high and is provided with a 
damper operated from below. 

Before entering the chimney all the gas passes 
over a second wall, F, of the same dimensions as 
the wall E. 

For the introduction of the garbage twelve circu- 
lar openings, GG, 15 ins. in diameter and 3 ft. ¢. to 
ce. are cut in two rows. The remaining two open- 
ings, G' G’, are used for the introduction of the 
fuel. 

Under the fuel space are the grate bars, L. Doors 
flush with the floor of the furnace are used for the 
removal of the residuum after incineration. 

By means of a coke and coal fire, the inside of 
the furnace is heated until it is incandescent, and 
the openings are brought to the requisite tempera- 
ture by the same fire. The brick floor beyond the 
fire wall, E, is heated by means of pieces of slab 
and green wood, which, under radiated heat, burn 
fiercely within a short time after the fire is kindled 
in the combustion chambers. 

After the inside of the furnace has been brought 
up to the necessary temperature, the wet garbage 
and refuse is introduced progressively into the 
openings, the damper at the top of the chimney 
having first been closed to prevent draft, which 
would enter the openings, from reducing the tem- 
perature. The openings G' G’ are used exclusively 
for the introduction of fuel, a few shovelfuls every 
five or six minutes being sufficient to continue the 
operation of incineration. 

The garbage, upon introduction into the chamber, 
begins to burn with a peculiar hissing sound and 
without much flame. In order to prevent the de 
struction of the grate bars they are kept covered as 
much as possible. 

In this way an average of about two tons of wet 
garbage and refuse are burned per hour, the fur- 
nace being kept in operation continually. 

For the successful operation of the furnace it is 
necessary that the garbage contain moisture to a 
considerable degree. 


by their combination produce an extremely high 
temperature. 

The following is a summary of a test (of 21 
hours.—Ed.) made on the Pittsburg furnace.* 


Pounds. 

Amount of garbage consumed.................. 80,000 
Amount of excreta consumed ................ 25,300 
I i ae a i eee ee 105,300 
ORM: GEE BPOR BOO 1. .6.ccccoscsascecaues 135 
- glass, curthenware clinkers, ete..... 1,624 

LEER: Lc Fikes ce CR pee ees 1,185 

WON 5 asc neds tween es sb cee rates hoe bs . 2.944 
Less estimated ash and cinder from fuel...... 600 
Wines Gehewtt CF AGM, CRG. 6c eens cuscdosees 2,344 


The total residuum from the garbage and excreta 
was 2.23% of the original, made up as follows: 

Old iron and tin, 0.18%; fine ash, 0.94%; glass, 
clinkers, ete., 1.23%. 

The amount of slack coal used is estimated at 
1 ton to 26 tons of garbage, costing from 65 to 75 
cts. per ton. Two common laborers are required for 
operating the furnace. 

The average composition of coal was as follows: 





COI id itn vin 5b Sand sskne Ke eRe ER Res 730 
, PPP rreerTerriiriicnt re eee 90 
PIII on ¢ 06 5500 SERS 005. 05.9525 0g eR REE Fee AEE 60 
A fo caked ba aa he be 6k ed 50 45d o5'05 0 VRE bie Ces" Te 
DEON Sick aces uo tv-t5040dn0en eeheaeeeseicaeee: ae 
DORDRGT cos cencen gs cess cncnss ee Ceaser wns s Ke 0nepe « 5 

1,000 


To find the theoretical heating power of coal sup- 
pose the carbon oxidized to carbon dioxide. Then 
730 — 1,000 x 14,500 = 10,585 B. T. U. 

Not all the hydrogen can be available for heat, 
because enough of it must be deducted to combine 
with the oxygen to form water, which, added to 
the moisture already in the coal, gives the total 
water. 

H:O::x :90; or 1:8 =x: 90, and x = 11.25, 
which, deducted from 60, gives the available hydro- 
gen as 48.75. The available heat from the hydro- 
gen then is 48.75 + 1,000 x 62,000 = 3,022 B. T. 
U. The available heat in the sulphur is 5 + 1,000 
x 4,082 = 20 B. T. U. This gives for the carbon, 
hydrogen and sulphur a total of 13,627 B. T. U. 








* From report of Chas. H. Haswell, M. Am. Soc. 
Cc. K.,_ giving results of observations made Dec. 23, 
1887.—Ed. 


Now from this must be deducted the heat neers 
sary to vaporize the H,O. To find the total H,(, 
H, : H,0 :: 60 : x, or 1 : 9 = 60 : x and x = 540. 
540 + 15 = 555 = total H,O. 555 + 1,000 x 966 
= 536 B. T. U. and 13,627 — 536 = 13,089 as the 
theoretical calorific power, or 12,500, as a safe 
figure to use in calculation. 

To find the temperature: 

1 lb. of C takes 2.66 Ibs. of O to form 3.66 Ibs 
CO,. 

1 lb. of H_ takes 8.00 Ibs. of O to form 9.00 Ibs 
H,0. 

1 Ib. of S takes 1.00 Ib. of Oto form 2.00 Ibs. 
SO,. 





730 
2.66 x —— = 1.942 
1,000 
60 
8.00 x —— = 0.480. 
— 
1.00 x —— = 0.005 
1,000 
2.427 


Less O in coal = 2.337 = Ibs. of O to burn 1 Ib. 
of coal. Now, O in air is to the N as 1 to 3.35, 
therefore to get 2.337 lbs. of O: 

2.337 x 3.35 = 7.83 lbs. of N must be heated also 

3.66 x 0.73 = 2.67 = CO,. 

(9 x 0.06) + 0.015 = 0.555 = H,O. 

2 x 0.005 = 0.010 = SO,. 

(T° — 212°) x 0.555 x 0.4,805 + 0.555 x 212° 4 
0.555 x 966 + T° x 2.67 x 0.2,164 + T° x 0.01 x 
0.1,553 + T° x 7.83 x 0.244 = 12,500, or T° = 
4,350° F. 

But this does not allow for excess of air and other 
losses; these losses being deducted that temperature 
may be brought down to about 2,000°, a tempera 
ture sufficiently high to insure dissociation. 

Assuming 60% as a minimum proportion of mois 
ture in the garbage, we have for heat necessary to 
vaporize, 60% of 2,000 Ibs., or 1,200 Ibs. of H,0 
per ton of garbage. 

(212° — 60°) x 1,200 + (966 x 1,200) = 2,459,600 
Be 2.28: 

Now, taking 100 Ibs. of coal per ton of garbage. 
which is a conservative figure to assume, we have 
100 x 12,500 = 1,250,000 B. T. U. as the heat pro 
duced by the combustion of the coal. 

The garbage has been found to contain 20% of 
organic matter, which, on burning, will furnish 
heat also in addition to that supplied by the coal. 
Taking 1,000 parts of the organic matter to consist 
of 440 parts carbon, 60 parts hydrogen and 500) 
parts oxygen, which is the average composition of 
cellulose, we may get the calorific power in a man 
ner similar to that employed in the coal. This we 
find to be 5,676 B. T. U. per lb. of organic matter, 
or, allowing for incomplete combustion, say, 5,200 
B. T. U. per lb. of organic matter, or 2,100,000 
B. T. U. per ton of garbage. This, added to the 
heat produced by the combustion of the coal, gives 
a total of 3,350,000 B. T. U., against the 2,460,000 
B. T. U. required or stated above. 

This heat is also increased by the combustion of 
the water gas formed by the dissociation spoken of 
before, so there is ample heat to destroy the gar- 
bage. : 


The Merz System. 

The garbage of Buffalo, N. Y., is disposed of by 
the Merz system, which, while it cannot be called 
cremation proper, is so closely allied to it that it 
should not be omitted in this connection. The rea- 
son it cannot be called cremation proper is that 
during the entire disposal of the garbage no flame 
comes in contact with it, but the deleterious matter 
is got rid of by the heat in steam under 50 lbs. 
pressure. This system has been in operation there 
some time, and while it disposes of the refuse of 
the entire city of 250,000 inhabitants in one plant, 
yet it has in no wise affected the health of the em 
ployees or the residents in its vicinity. There is no 
odor arising from it that is perceptible and nothing 
to make the plant more objectionable than any 
factory. 

This process, however, is adapted to only one 
kind of city refuse, namely, vegetable and animal 
matter. It does not deal with inorganic waste, and 
the garbage te be treated should not be mixed with 
night soil, ashes or the dead bodies of large ani- 
mals. 

The plant is situated on William St., in the sub- 
urbs of the city. The garbage, after being brough' 
out by the city carts, is weighed and tile carts run 
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on a platform about 50 ft. square, where it is 
dumped into small cars and is ready to be disposed 
of. 

The two essential parts of the system are the 
extractors and the dryers. 

The extractors are rectangular iron vessels, Fig. 3. 
about 10 x 6 x 5 ft., the exact dimensions being 
withheld by the company operating the plant, and 
having the largest dimension vertical. In these the 
oil in the animal and vegetable matter is extracted, 
whence the name. This oil is taken out by saturat- 
ing the garbage with benzine, which absorbs the 
grease. 

Near the lower end of the extractor is a false bot 





Fig. 3. The Merz Grease Extractor and Garbage 
Dryer. 


tom, sloping towards the front, and having a small 
hole for the escape of the grease and benzine to a 
space below. In this space is a coil, through which 
steam is passed to evaporate the benzine and leave 
the oil behind, whence it is drawn off. The vapor- 
ized benzine is then led to condensers, condensed 
and used over again. The low boiling point of 
benzine, 175° F., making the removal of it by heat 
in steam very easy. 

The dryers are large horizontal cylinders of iron, 
about 15 ft. long by 4 ft. in diameter, in which the 
garbage is thoroughly dried and freed from all ob- 
noxious substances by the heat from a steam 
jacket containing steam under 50 Ibs. pressure. 

The harmful vapors arising from these are drawn 
out to condensers by means of a fan, condensed, 
and then led away in a liquid form to the sewer. 
The average composition of the garbage being about 
85% moisture, it can be seen that the bulk of the 
substance is greatly reduced during this operation. 
Through the center of each dryer is a revolving 
horizontal shaft, containing arms, which keep the 
garbage stirred up and facilitate drying. 

The plant contains four boilers, two of which are 
rated at 60 HP. and two at 50 HP. These supply 
steam for the two engines driving the works, one 
a 70 and one a 60-HP., also one 12-HP. electric- 
light engine, and the steam used in drying, vaporiz- 
ing the benzine and for other purposes. 

There are ten dryers of a capacity of 3,000 Ibs. 
each and eight extractors. 

About 14 tons of soft coal are used to dispose of 
40 tons of garbage. The plant is in operation day 
and night and easily gets rid of the city garbage. 

The oil produced is a heavy bodied one, and is 
used for the manufacture of soap of a coarse va- 
riety. No analysis has been made of it. 

The product of the dryers is used as a fertilizer 
and is most excellent. The average of eight 
analyses show it to contain: 





Mobeibane, WE Mes cia hcctuencst cess cecteeces 8.50 
NOG 6 oie cdwodeeve oe 3.60 
Total phosphoric acid................. 2.40 

Equivalent SO I ni ccd devek wadicses 6 4.30 

Equivalent to bone phosphate of lime....... 5.30 
Potagh . vasadéweissnacnceiiee ribheesses eo S4 
Grease ....... bot cuebace dukn<dd as enidecdndecaven, Se 





This fertilizer is shipped to all parts of the coun- 
try and has a good sale, 
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As before said, the garbage is dumped into smal! 
ears from the city refuse carts. These are hoisted 
on an elevator to the third story of the building. 
run over the mouths of the extractors and dumped 
into them without screening the garbage of the 
glass, tin cans, ete., it contains. 

Then the mouth of the feed hole being closed, 
benzine is run in, which absorbs the grease, and, 
settling to the bottom, is collected in the space be 
low the false bottem of the extractor. Steam is 
then run through the coils in these spaces, and 
vaporizes the benzine, which passes off to be con 
densed and used over again. The grease is then 
drawn off into a tank and run into barrels 

The garbage, now freed from grease, is dumped 
on the floor and the glass, ete., picked out. Now, 
being on the second floor, it is shoveled into the 
manholes of the dryers, which are flush with the 
floor, and these manholes are then tightly closed. 
It is dried by the steam jackets surrounding the 
entire dryer with the exception of the ends. The 
vapors are drawn out by a standard suction fan 
through copper pipes into condensers, and after be 
ing condensed are run into the sewer. 

The residue, called the “tankage,” is then run 
into a lift which takes it to a screen, No. 1, where 
the “tailings” are run through a spout into a mill, 
ground up, run through another sereen, No. 2, and 
the part passing through taken up by another lift 
into the same conveyor which carried off the screen 
ings from screen No. 1. From thence it is run into 
railroad cars, ready to be shipped as fertilizer. The 
final ‘tailings’ are also used as a fertilizer, but are 
not as good as that which passed through the 
screens. These are given away to farmers who eall, 
and thus everything is disposed of. 

There are 40 tons of garbage destroyed daily by 
the expenditure of 14 tons of coal. This, however, 
would be too expensive were not the products use 
ful as a fertilizer and as oil. 

Drying by steam heat is the least economical 
method which could be employed, when we consider 
the ratio of the number of heat units actually em- 
ployed in drying to the total heat units in the fuel 
used, because there are losses in converting water 
into steam in the boilers, due to the power of the 
boiler to utilize only about 70% of the heat in the 
coal; losses due to radiation, which vary, as the 
amount of exposure of the piping, ete., and the last, 
but probably the greatest loss of all, due to the heat 
units in the steam after it has passed through the 
jackets and eseaped. Unless there is so much heat 
abstracted from the steam in the jackets as to con- 
dense a large part of it there will be a great loss, due 
to the latent heat of vaporization. If, however, it 
were dried directly by the heat from the burning 
coal the greater part of these losses would be 
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Assuming the engines to exhaust at 25 lbs. abso 
lute pressure, to use 40 Ibs. of steam per hour per 
HP., of which 25 Ibs. is exhausted as live steam 
that can be utilized, and 40% of this to be con 
densed in the steam jackets of the dryers, there 
are as many heat units available, as follows: 

(70 HP. + 60 HP.) x 25 Ibs 3,250 Ibs. of steam 
per hour. Temperature of steam at 25 Ibs. absolute 
pressure 34o° F 

Therefore heat available is: (240 - 212°) x 
3.250 + .40 x 3,250 «x 966 1,443,400 B. T. U. But 
the heat required to evaporate the moisture from the 
garbage is: 40 -- 24 12 tons per hour, of which 
SO is moisture. 

Assuming the temperature of the garbage to 
average 60° F., we have for heat required: 134 x 
2.000 « 85 (212 GOP) + 966 3,167,680 B. T. U 

So, according to these assumptions, there would be 
1 saving of 45 by making use of the exhaust 
steam Of course all this would not be realized 
in practice, but there would be a considerable sav 
ing. The element of time will enter somewhat into 
these calculations, because the temperature of the 
exhaust steam will be less than that of the live 
steam under 50 Ibs. gage pressure, but this differ 
ence will be only 58° F., and this slight loss in time 
of drying caused by the difference of temperatures 
will be more than compensated by the gain in steam 
used. 

The Engle Crematory at the World’s Columbian 
Exposition. 


The crematories built by the Engle Co. are models 
of simplicity of construction and operation, and are 
by far the most numerous in this country. There 
are about 36 in operation now, one of the latest 
being built at the World’s Columbian Exposition, 
at Chicago, to dispose of all the sewage sludge and 
garbage collected there. 

It is an elongated arch furnace, Fig. 4, with a 
cremating chamber about 24 ft. long by 5 ft. wide, 
and having a height of arch from grate to the dome 
of 5 ft. The grate bars are of arched fire brick, 
having a space of 214 ins. between them. At the 
end nearest the chimney the grate joins a parti- 
tition wall which is pierced by holes through which 
project the two principal burners for supplying the 
heat. At the other end is a space about 2 ft. wide 
and extending across the furnace, through which 
the products of combustion pass down and back 
underneath the grate through the ash pit to the 
chimney. There is a hole in the exterior wall at 
this point for a burner, which sends its flame 
through the ash pit. Between the ash pit and the 
chimney is another chamber supplied with a burner, 
through which the chimney gases must pass. 

In the base of the chimney is a coil of pipe heated 
by the escaping gases, through which the air from 








Section C- D 


FIG. 4. THE ENGLE GARBAGE CREMATORY AT THE WORLD'S COLUMBIAN EXPOSITION. 


averted, the loss in this case being about the same 
as that caused by the inefficiency of the boiler in 
the other. But in this system, it is much more 
convenient to use steam as a dryer, and as the en- 
gines are a necessity, the boilers are constantly at 
hand, and it is not as bad a method as might at 
first seem. 

If, instead of live steam direct from the boilers, 
the exhaust steam from the engines were used 
there would be a saving. Not being able to get any 
indicator cards from these non-condensing engines 
it is impossible to know at what pressure the steam 
is exhausted, and so the heat in it cannot be ex- 
actly determined; but making a few assumptions, it 
can be shown what a saving there will be. 





the blower must pass to be heated before it reaches 
the burners and the furnace. 

Four circular feed openings are inclined at an 
argle of 60° into the ecremating chamber from the 
exterior edge of the top of the furna-e, so as to 
Vecharge the garbare into the middie of the grate 
Three of these are 24 ins. in diameter and one is 
3 ins. through which the body of a horse can be 
pass -d. These openings are made of four pieces of 
fire brick, and are closed by circular sliding doors 
of fire brick bound with iron. Leading down to 
these is a slide lined with sheet iron, at the top of 
which the garbage is dumped. 

On the side of the furnace and level with the 
grate are five stoke holes, through which the burn 
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ing garbage can be spread over the grate by means 
of long iron rakes. Just each etoke hole 
enters a 1%-in. iron pipe for supplying hot air to 
the furnace to those con 
necting with an iron main which extends along the 
wide of the furnace. On a level with the floor and 
ash pit are six ash doors for withdrawing the res: 
due, 

The whole interior of the furnace is lined 
fire brick 12 ins. thick, with a small) air space in 
the side opposite the doors between the fire brick 
and the exterior wall of plain red brick, ‘This air 
space connects with the furnace and ash pit by 


above 


assist combustion, p.pes 


with 


small holes, through which air enters to assist com 
bustion. All the air entering the furnace is heated 
first, so as to obtain a most intense combustion 

The chimney ie 53 ft. high and 40 ins 
the inside, 

The fuel used in the Exposition furnace was crue 
petroleum, taken direct from the pipe line of the 
Standard Oil Co., which passed near by, ‘To burn 
this ofl there was used a burner invented by a man 
in the employ of the company. It consisted of a 3.1. 
iron pipe, through the middle of which extended a 
‘-in. iron pipe with a \-in. pipe inside of it. Through 
the annular space between these two small pipes 
the oil was foreed under a pressure of $5 Ibs, per 
in. ‘The large 3-in. pipe was closed at the end 
and pierced by tive air holes 4% in. in diameter, 
with a spiral twist like the rifling in a gun barrel 
a motion to the eseaping air, causing it to 
seatter the oil into finer particles and produce a 
oil Through the Win, pipe 
could be blown a jet of steam also, but in this case 
it wae not The air was blown in by a Root 
blower under a pressure of 1 in. of mereury. This 
blower was run by a 12 K-W. motor. 

The whole plant is enclosed by a neat corrugated 
iron building, two stories high. The first floor 
level with the ground and on it are managed all 
operations save the dumping of the garbage into the 
furnace, This is done on the second floor, to which 
leads up an incline for the carts to drive on. The 
previous description is of only half the plant, which 
consists of two exact counterparts of each other, 
placed side by side, touching, 

The furnace tirst heated to incandescence by 
the burners, and then the garbage carts are driven 
up the inclined roadway to the second story of the 
building and dump their contents on the slide that 
leads to the feed holes. The garbage is raked down 
the slide into the feed holes, falls on the grate and 
comes in contact with the intense heat of the first 
two burners. It is rapidly consumed here and the 
ashes fall through into the pit below. It is stirred 
up from time to time to present a fresh surface to 
the flames. The products of combustion pass the 
length of the cremating chamber, down through the 
opening at the end, and come in contact with the 
flame from the second burner. This completes the 
and entirely destroys any obnoxious 
gases tiat may have escaped the first flames. The 
gases then pass along through the ash pit to the 
going through the combustion chamber 
at the entrance to the chimney, which has a third 
burner which may be used if necessary, but which 
has not been called into use yet, so thoroughly do 
the other two flames do their work. Then, after 
heating the air in the coils, the gases pass up the 
chimney. It that any 
smoke can be seen issuing from the chimney and no 
odors have been noticed at all. 

A good test the furnace co: | made 
owing to the insafficiiney of the srpply of garoaye, 


square on 


My. 


to ive 


more perfect gas. 


done, 


is 


is 


combustion 


chimney, 


is only on rare occasions 


and the way it was supplied to the furnace, the 
crematory being compelled to remain idle part of 
the night waiting for the garbage collectors to 


bring in their loads. But it has burned on an aver 
age ina run of seven hours: 


38 bbls. of sludge at 250 Ibs. tou 275 Ibs. D tons 
11 loads of wet garbage at 1 ton a.” 
16 tons 


To do this there were three burners in operation, 
consuming 15 gallons each, or a barrel of oil per 
hour, at 75 cts. a barrel. In addition to this were 
necessary the services of two men and the power 
to run the motor, which was supplied free in this 
The composition of crude petroleum has been 


case. 


(Continued on page 173.) 
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PERSONALS. 


Mr. J. K. Finley, formerly a railway contractor, died 
at Emporia, Kan., on Aug. 24. 


Mr. J. F. MceMakin, ©. E., of St. Louls, died a few 
days ago at Atlan, Puebla, Mex. 
Mr. Fred Adams is reported as having been ap- 


pointed General Manager of the Interoceanic Ry, of 
Mexico. 

Mr. C. E. 
gineer of the Calumet & 
quarters in Chicago. 

Mr. Christopher Finley Fraser, Minister of Public 
Works of Ontario from 1874 until quite recently, dled 
of heart failure at Toronto, on Aug. 24. 

Mr. Daniel Booth died at Chicago Aug. 24. Mr. 
Booth was one of the early settlers of Chicago, had 
been a railway contractor and in 1882 was elected as 
Vice-President of the Chicago Dredging & Dock Oo. 


Dearborn has been appointed Chief En- 
Blue Island Ry. with head- 


Mr. Charles Schermerhorn, Jr., C. E., died at his 
home in Plainfield, N. J., Aug. 23, at the age of <4. He 
had recently been connected with water-works con- 


struction at New Berne, N. 
tion at Austin, Tex. 


C., and sewerage construc- 

Mr. Frank Matthews has been appointed Roadmaster 
of the San Marco Division of the Missouri, Kansas & 
Texas Ry., with headquarters at Smithville, Tex. At 
one tine Mr, Matthews was Chief Engineer of the Kan- 
sas City, Wyandotte & Northwestern R. R. 


Mr. H. W. Dunne, of Cape Charles, Va., Superin- 
tendent of the New York, Philadelphia & Norfolk R. R. 
since 1885, died Aug. 26 at Philadelphia, of typhoid 
fever. Mr. Dunne was for a number of years after 
1875 connected with the engineering department of the 
Peunsylvania R. R. 


lieut. Freeman H. Crosby, U. 8. N., of the U. B. 
Coast and Geodetic Survey, is reported as having been 
drowned on Aug. 18 Lieutenant Crosby with nine 
others was making a landing through the surf at Joe 
Creek, 15 miles north of Gray's Harbor, near Ocosta, 
Wash,, when the boat was capsized and the lieutenant 
and five men lost. 


Mr. Bernhard Feind, M. Am. Soc, (. E., died at his 
home in Chicago, Aug. 21. Mr. Feind was born in the 
province of Hanover, Germany, in 1849, and came to 
this country in 1880. In Germany and this country he 
was connected with a number of railway companies. 
In 188 Mr. Feind went to Chicago to work on the 
Hennepin Canal, Tn 1886 he became engaged in work 
for the city of Chicago, and was for some time First 
Assistant City Engineer and later Consulting Engineer 
to the Department of Public Works. Recently Mr. 
Feind secured an appointment on the Chicago Drainage 
Canal, but through tlness had not begun work. Mr. 
Feind at one time had charge of work on the four-mile 
intake tunnel of the Chicago water-works and con- 
tributed articles to this Journal on that subject in 1890, 


Mr. Jas. N. Lauder, Superintendent of Motive Power 
of the Old Colony R. R., died at his home in Concord, 
Mass., on Aug. 28, aged 57 years. Mr. Lauder has 
been for many years perhaps the most prominent rail- 
way official in the motive power and rolling stock de- 


partments in New England. He belonged to the old 
school of railway master mechanics, having begun 


railway work as an apprentice and worked his way up 
through successive stages to the position of highest 
authority. He was for many years in the service of the 
old Boston, Concord & Montreal R. R., but went to the 
Mexican Central Ry. early in the 'S0’s. In 1899 Mr. 
Lauder was placed in charge of the rolling stock de 
partment of the Old Colony, and the remainder of his 
life was spent in the faithful service of that company. 
We have spoken of him as belonging to the old school 
of master mechanics; but unlike many whose education 
in mechanical engineering is gained in the shop, Mr. 
Lauder had a high appreciation of the value of ac'ence 
in engineering work, and was a leader in some import- 
ant reforms. He was a strong advocate of the advan- 
tages of association among railway men; and was the 
founder and chief supporter of the New England Rail- 
road Club. He was also one of the most prominent 
and active members of the American Railway Master 
Mechanics’ Association, and was at one time its pres- 
ident. 


Mr. John Newell, M. Am. Soc. C. E., President of the 
Lake Shore & Michigan Southern Ry., and the Pitts- 
burg & Lake Erie R. R., died at Youngstown, O., on 
Aug. 26. Mr. Newell's home was in Chicago. He was 
born In 1830. He entered the railroad business in 1846, 
since which time he has been identified with many 
roads in different capacities. He was, by profession, 
a civil engineer. For one year and six months he was 
a rodman and then until 1850 assistant engineer of the 
Central Vermont R. R. He was also in charge of the 
terminal facilities of that road. In 1851 he worked on 
the extension of the Champlain & St. Lawrence Ry. 
In 1852 he surveyed a route for a road between Louis- 
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ville and Cincinnatl, In 1853 he surveyed the route of 
the Saratoga & Sackett's Harbor Ry. In 1855 he was 
appoluted engineer of the old Cairo City R. R 
from 1856 to 1863 he was engineer § of 

tenance of way of the Illinois Central. From 
Is6s to 1865 he was superintendent of constru 

tion of the Winona & St. Peter R. R. From i865 (. 
IS6S he was President of the Cleveland & Toledo Ry. 
which has since been absorbed by the Lake Shore. [i 
1868 and 1860 he was engineer and superintendent of 
the New York Central & Hudson River R. R. He re 
turned to the Iillnols Central in 1869 as its vice-presi 
dent. Two years later he was elected to the presi 
dency of the road, which he held until Sept. 11, 1874 
In 1875 he became connected with the Lake Shore. He 
was general manager until ISS83, since which time |: 
has been its president as well. 
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SOCIETY PROCEEDINGS. 
AMBERIOAN SOCIETY OF IRRIGATION 
NEDRS.—The annual meeting of the society 
held at Denver, Colo., beginning Sept. 10, and = fo 
lowing the Irrigation Congress in that elty. Mr. J, s 
Titeomb, Jacobson Building, Denver, is secretary, and 
Prof. L. G. Oarpenter, Fort Collins, Colo., is president 
of the society. 

AMERICAN WATER-WORKS ASSOCIATION 
fourteenth annual convention of the association was 
opened at the West Hotel, Minneapolis, Minn., Auy 
21, with the President, James P. Donahue, of Daven 
port, Ia., in the chair. Mayor W. H. Eustis, of Min 
neapolis, was introduced by Mr. ©. M. Foote, of th: 
Local Reception Committee, and delivered a brief ad 
dress of welcome, which was replied to on behalf of 
the association by VPresident Donahue. After 
routine business, the annual address of the Presiden: 
was read. 

President Donahue referred especially to the ques 
tion of establishing Just and equitable rates for su) 
plying water. Water certainly had a value, und this 
value could and should be determined by the cos’ of 
operating, with a reasonable allowance for interest on 
the capital invested in the plant supplying it. Ther 
were practically two classes of water-works, thos: 
owned by the municipalities and those owned by pri 
vate corporations or individuals, While it) was net 
his purpose to discuss the comparative advantages of 
public and private ownership, it was entirely prope: 
to refer to the unjust antipathy that was growing up 
against private companies or corporations supplying 
cities with water. How to establish rates equitable 
and satisfactory, as far as possible, to the consumes 
and at the same time reasonably remunerative to the 
capital invested, is a question of vital importance; 
no uniform rate can be made to apply to all locations 
The opinion appears to be fast gaining ground, and «ai! 
must conform to it, sooner or later, that there is but 
one equitable basie upon which to establish water 
works, and that is to meter all taps and charge the 
consumer for just what he uses. For very small cou 
sumers a minimum rate sufficient to cover the 
of maintaining the meter should be fixed. The genera! 
rate for metered water should then be governed by the 
special situation. 

In place of the paper on the Niagara Water 
Power, Mr. E. Geyelin made a few extemporaneous 
remarks describing briefly the plants of the Niagara 
Falls Power Co. and the Niagara Falls Paper (o.* 
The next paper was by Mr. Wim. 8S. MacHarg, of Chi 
cago, on the “Water Supply and Fire Protection of the 
World's Columbian Exposition." 

There was but one source of supply to be considered. 
and that was of course Lake Michigan. The city of 
Chicago had offered to supply water from the Hyde 
Park tunnel at a merely nominal cost and it was de 
cided to use this water for general water supply ani 
fire protection purposes and to put in a separate sys 
tem for supplying water to the fountains. This sup 
plementary system was so designed that it could be 
combined with the general system for fire protection 

purposes, Altogether 64,000,000 gallons of water pe: 
diem were available for all purposes. The plan of the 
distribution system was simple. A 36-in. main was rib 
from the Hyde Park pumping station diagonally acros- 
Jackson Park to a point near Machinery Hall. From 
this two 30-in. mains branched off and furnished the 
water to the 6 and 4-\n. pipes supplying the bydrants 
Altogether 166,000 ft., or about 32 miles of cast iron 
pipe, and 177,000 ft. of wrought iron pipe were laid 
With this system a pressure of 40 Ibs. was secured on 
the roof of the Manufacturers Building. At the surface 
of the ground the pressure was about 75 Ibs. In addi 
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* Our issue of April 5, 1894, contained a 
Mr. Geyelin on the plant of the Niagara Falls Paper 
Co. Some further information regarding this plant. was 
iven in our issue for April 26, 1894. The plant of the 
Niagara Falls Power Co. was described at length In our 
issues of Jan. 23, 1892, May 24 and 31, 1804, the 
first article having been written by Mr A‘lemens Hei 
schel, M. Am. Soc. ©. E., Consulting Engineer to the 
Cataract Construction Co. 
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tion to the water supply for fire protection, there were 
provided a large number of chemical engines and Bab- 
ock extinguishers. The paper closed with a brief de- 
scription of the method of sterilizing the drinking 
water supplied to the workmen during construction 
The water was simply heated the belling poluat 
in a steam boiler. Amalyses showed that all micro 
organisms were destroyed and in fact thet the water 
was completely sterilized by this heating. 

In the discussion which followed, Mr, Meade called 
attention to the fact that In the experiments made by 
Prof. Tyndall, In England, it was found that 
all micro-organisms were killed, it necessary lo 
heat the twice, It was extremely Interesting 
to find that so simple a method as had been deseribed 
had proved successful, as it appeared to be much 
cheaper than it was generally supposed to thoroughly 
sterilize water.* 

The next paper was on “Filtration,”’ by Mr. J. B. 
Rider, of New York city. A pure and wholesome water 
should be (1) free from all d’sease germs; (2) Nearly 
free prom all other vegetable and from animal growths; 
(8) All deleterious salts should 
was not the object of this paper to discuss 
demerits of different mechanical filters. 
with the ald of chemicals, 
beds have done without 
country have 


to 


before 
was 
water 


chemical be absent. It 
the 

All 
however, 
chemicals, Filter beds In this 
few friends and many enemies, 
but after considerable experience with them the writer 
belleves they deserve much consideration. 

At Waterville, N. Y., with a population of 1,500, the 
water, Which at times was heavily charged with vege 
table matter and clay in suspension, was made perfectly 
elear and wholesome by simply passing it through a 
dike. This dike cost $1,500, and the cost of keeping It 
clean Was $20 per year, which, added to the interest on 
the Investment, made the total about $80 per year, or Sig 
cts. per capita, 

At Bethel, Conn., the water was highly contaminated 
with vegetable and animal matter and its odor was very 
offensive, In fact, the supply bad that it could 
not be used for drinking purposes or in the manufacture 
of hats, which ts the largest industry of town, A 
sand filter bed properly underdrained and with a gate 
well at one corner was designed (see Eng. News, March 
7, 1801) The gates were so arranged that the water 
could be drawn down to the bottom of the filter bed 
and the alr allowed free access to it. In this manner 
one bed was made to furnish all the advantages of 
intermittent filtration, The bed was calculated and 
did filter at the rate of 5 ft. per ft. hour, or 
5,227,200 gallons per acre per day. The total cost of the 
improvement,inchuding a long dam for Increased storage 
capacity, was $6,000, and the of the filter was 
$5,000, The cost of operating filter is $50) pet 
which, added to the Interest the investment, 
makes $170 per year, or 6.8 cts. per capita. The popu 
lation of Bethel Is about 2,500, 

Analyses of the water coming from this filter showed 
that over {mM of the organic matter was removed, 
‘The estimate the writer had for supplying a mechanical 
filter using alum for this place was $3,200 and the run 
ning expense was estimated at $1.85 per day, 60 cts. of 
which was for alum and $1.25 for an attendant. 

At Nantucket, Mass., a filter bed was constructed 
(see Eng. News, April 26, 1804) sim!lar in most respects 
to the one at Bethel. Here the water was taken from a 
pond having no visible inlet or outlet and apparently 
receiving its supply from the water percolating Into It 
from the sandy territory surrounding. About 
other year trouble was had for about three months 
from the vegetable growth. Analyses of the filtered 
water showed that 68% of the organic matter as repre 
sented by albuminoid ammonia was removed. The de 
crease in the number of some of the more important 
micro-organisms by filtration was as follows: 
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The cost of the plant at Nantucket was $4,500. 
cost of cleaning filter beds is not large the 
of construction not greater than for mechanical plants 
and often considerably lews. At the same time the 
writer thought that good resulta could obtained 
from mechanical filters. It was necessary here 
filter beds to have proper construction and  veration, 
and especially plants of suiiictent size. 

The discussion of this paper was opened by [rest 
dent Donahue, who called the author to task for mak 
ing so broad an objection to mechanical filters on ac 
count of their use of alum as a coagulant. He did not 


aud 


be 


as in 


*A full d'scussion of the quality of the drinking 
waters supplied at the World's Columbian popes 


was given In Engineering News of March 29, 
Mr. Allen Hazen, Chemist of the Water Supply De- 
partment of the Exposition. General information re- 
garding the water supply was given in our issues of 
Jan. 16 and 23, 1802. pecifications for pipe were pub 
lished in the issue for March 12, 182, «a «deserip- 
tion of the 100-mile Waukesha water pipe line in the 
issue for Jan. 12, 1898; of the Worthington pumping 
station and pumps, in the tasues for March 16 and 23, 
1893; and of the fire protection and Insurance under 
date of June 8, 1893. 


SiM, by 


ENGINEERING NEWS. 


think that where 
istered the filtrate 
Mr. Donohue 
filter plant 


aspects one 


the cougulant 
would 
under 


Was properly adiin 
contain 
his direction 
at Davenport, la., which 
of the perfect in 
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Orleans, and but littl further tnformation 
was brought out, A paper on “Damage Appropriations 
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special assessment, which is made a tien on the prop 
erty. This nas worked very satisfactorily. The sprink 
ling is done by contractors and the in supp edienl 
by the water company at an established rate per gallon 
Meters are placed by the company at each supply pip 
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About 8 gallons of water per aq. ff! med during th 
This paper was discussed briefly by Mr. ti 

Benzenberg and Mr, F, W. Cappelen 
The next paper was by Mr. F. W. Cappelen bu 
gineer of Minneapolis, and described the proposed new 
water supply for that city which he had designed, Four 
possible sources of supply were considered as follower 
(1) Artesian wells, (2) Mille Lacs Lake with conduit 
the city, (3) St. Croix River with dama and conduit to 
the city, and, (4) Mississippi River. The success in ob 
talning water from had 
sunk in Minneapolis did not lead one to believe tha 
sufficient water for the city’s needs could be obtained 
from this At Mille Lake the 
Croix River, the water was little superior to Miss ssippl 
River water, and the difficulty and practical 
sibility in some respects of building 
conduits threw both these sources out of consideration 
There remained, therefore, but the Mississippi Kiver 
This water contained considerable quantities of 
and animal matter and had filtered, It 
was, therefore, proposed to build a storage reservols 
of 93,000,000 gallons capacity, and provide for add! 
tional land so that in the future another reservoir 
could be built. In connection with the reservoir 
it was proposed to construct a filler plant of BO thn 000 
gallons capacity. Mr, Cappelen'’s paper contained quite 
a lengthy discussion of mechanical filters, which Is 
abstracted elsewhere in this issue. 

Considerable discussion followed this paper by Mr 
Peter Milne, Mr. Cappelen, Mr. J. T. Fanning, and 
others. Mr. Milne spoke especially of the need, now 
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OOMING TECHNICAL MEETINGS 


TECHNICAL SOCIETY OF THE PACIFIC COAST 
Sept. 1, Seey.,O, Yon Geldern, 719 Market St., Ban Fran 
ciaeo 
WESTERN SOCIETY OF ENGINEERS. 
fept.5. Secy., Thos, Appleton, Lakeside Bldg, Chicago 
AMERICAN SOCIETY OF CIVIL ENGINEERS 
Kept. 6. Seey., Francis Collingwood, 127 E 
WISCONSIN POLYTECHNIC SOCIETY 
Rept. 10. Beey , Geo, G. Mason, 144 *th Bt,, Milwaukee 
AMERICAN SOCIETY OF IKRIGATION ENGINESKS 
Kept. 10. Annual Meeting at Denver Secy., J. 8 
comb, Denver 
NORTH WEST KAILWAY CLUL 
Rept. 11. Beey., W. D Oroeman, Ryan Hotel, #t. Paul 
NORTHWESTERN SOCIETY OF ENGINEERS 
Sept 11. Becy.,D. W, MeMorris. burke Bik... Reattle, Wash 
ROADMABTEKS’ ABBOCIATION OF AMERICA 
Sept. 11, 12, 13. New York. Seey.,W. W. Sharpe, Way- 
cross. Ga 
DENVER BOCIRTY OF CIVIL ENGINEERS 
fept 11. Secy., F. Ed. King, % Jacobson Block 
CIVIL ENGINEERS CLUB OF CLEVELAND 
Sept. 11 Secretary, F.C. Osborn, 721 Hickox Building 
ENGINEERS AND AROHITECT# CLUL OF LOUISVILLE 
Kept, 13. Becy.,G. W. Shaw, Norton Building 
COMMISSIONERS OF PUBLIC WOKKS 
Sept. 19. Buffalo, N Y. M.d Murphy, St. Louis, Mo 
AMERICAN PUBLIC HEALTH ASSOCIATION 
Rept. 25 to 28. Montreal, P. Q. Secretary, Dr. Irving A 
Wateon, Concord, N. H 
AMERICAN IN@TITUTE OF MINING ENGINEERS 
Oct. 206 Bridgeport, Conn feoy., BR. W. Kaymoné 
New York 
ASSOC. SUPERINTENDENTS OF BRIDGES & BUILDINGS 
Oct. 16. Kansas City, Mo. Seey., 8. F. Patterson. Coz- 
cord, N. H. 
AMERICAN SOCIETY OF RAILWAY SUPERINTENDENTS 
Oct. 0. New York. Geey.. GA. Hamsmon4, Boston. 
SOCIETY NAVAL ARCHITECTS AND MARINE ENGINEERS 
Nov. 15 and 16. Annual Convention in New York city 
Secy., W. L. Capps, U, 8. N., Washington, D. O, msi 
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In publishing in our last issue the diagram for 
cover plates of girders, designed by Mr. T. Kennard 
Thomson, we referred to the author as Chief Engi- 
neer of the Dominion Bridge Co. This was an 
error, as Mr. Thomson has only recently become 
connected with this company, and its Chief Engineer 
is Mr. G. Herrick Duggan, M. Can. Soc. C. E., 
who has occupied that position for some years. It 
is due to Mr. Thomson to say that he was in no 
way responsible for the error. 


The newspaper press of the country is accustomed 
to take great credit to itself for its work in expos- 
ing official corruption and dishonesty. Such credit 
it undeniably deserves, in many cases; but, on the 
other hand, the cases are getting altogether too 
numerous in which some sensational sheet deliber- 
ately enters on a campaign against some person or 
enterprise and contrives, by innuendoes and vague 
charges, which cannot be made the basis of a suit 
for libel, to effectually blacken the reputation of 
the party attacked. 

Ap excellent example of this has been furnished 
recently in Chicago. As our readers know, the 
Chicago drainage canal is a piece of engineering 
work of greater magnitude than any other now in 
progress in this country. Its management is in the 
hands of a board of trustees elected directly by the 
people and of high reputation, both for probity and 
business ability. Recently a Chicago evening paper 
undertook to create a sensation and advertise itself 
by “investigating” the drainage canal and bringing 
such a mass of vague assertions and charges 
as would serve to completely discredit the enterprise 
in the public mind. When a newspaper undertakes 
such a piece of work it never confesses a failure to 
tind what it seeks. In the lack of positive facts and 
actual evidence, staring headlines and mysterious 
insinuations will be sure to accomplish the desired 
end. 

How effectually the work was done was shown by 
the articles which are now appearing in other news- 
papers throughout the country, in which wholesale 
dishonesty and corruption in the management of 
this great work are freely charged. Perhaps the 
most deplorable result of such unfounded stories is 
that it tends to destroy public confidence in the 
possibility or probability of honest management of 
public enterprises. For years to come we shall see 
the effect of this newspaper yarn in allusions to “the 
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great frauds on the Chicago Drainage Canal” by 
public speakers and writers. In countless cases It 
will be brought forward as a clinching argument to 
show the dishonesty with which all public busines~ 
is administered. No wonder pessimists are abroad 
when we have, added to the too numerous in- 
stances of actual corruption in high places, the cases 
in which the newspapers charge such corruption 
with no basis of proof. 

Further, such unfounded slanders make public 
opinion lethargic. People will pay little attention to 
the cry of “wolf, wolf’ when it is sounded so fre- 
quently in their ears. There is work enough for 
the newspaper press—more’s the pity—in exposing 
actual guilt and crime. It ought to be brought 
sharply to account, therefore, when it betrays its 
trust by blackening the innocent and defaming the 
honest. 

As respects the actual facts of the case, as we 
said in our issue of Aug. 16, newspaper clamor 
forced the enterprise forward more rapidly than the 
proper preliminary engineering work could be done, 
with the unfortunate result that the bad hard-pan 
on certain sections was unknown to either trustees 
or contractors until long after the contracts had 
been let. But neither in the treatment of the diffi- 
culties arising from this cause nor in any other de- 
tail of the management which has come to our 
knowledge have we seen any reason to suspect that 
other motives governed the trustees than an honest 
desire to conduct the enterprise in the manner most 
advantageous to the city. 

apcnisccetat leaps ation 

We publish in another column the last of the 
graduating theses to which Honorable Mention was 
awarded in Engineering News competition of 1893. 
This thesis discusses the subject, which is attract- 
ing so much attention at the present day, of garbage 
disposal. The subject is so new a one that there 
is very little to be found concerning it in technical 
literature; and unfortunately a considerable part 
of the little that does exist is so crude and incor- 
rect that it is about as likely to do harm as good. 
The thesis which we publish, therefore, seems to 
have no small technical value; at the same time we 
feel it necessary to make a few explanations with 
reference to it, to avoid misleading any of our read- 
ers. In the first place, the title of the thesis, 
“Garbage Cremation in America,” is broader than 
its actual scope. The authors describe but 
two systems of cremation, and take up a third 
process, which is not a cremation process at 
all, but a utilization process. They make no refer- 
ence to another utilization process in use in this 
country, the Simonin, and barely mention other sys- 
tems of cremation. From the title chosen one would 
naturally expect that the thesis would contain some 
details of the extent to which the various systems 
are in use; but the thesis leaves the reader with 
but meager information on this point. 

A paragraph of the thesis, which we have cut 
out entirely in editing it for publication, is reprinted 
here, as follows: 

The crude method of dumping such material in some 
unused location, or in rivers, or other bodies of water, 
has long since been condemned by popular protest and 
the opinions of scientists, as being most detrimentai 
to the health of communities, and providing means 
for breeding and re infectious gerins of the 
most dangerous character. Surial of such matter is 
only temporary disposition, and garbage beneath the 
soil can work as much destruction as that which is 
before our eyes. Water percolating through the earth 
becomes polluted, and as the communities increase in 
size, the burial places become centers of population, 
with the inhabitants living in the midst of a hotbed 
of bacteria, causing the most dangerous of diseases. 

Such a sweeping condemnation of dumping garbage 
in water or burying it in earth, without regard to 
local conditions, is entirely unwarranted, especially 
when the chief reason given is that garbage is a 
breeding place for ‘infectious germs of the most 
dangerous character.” As we pointed out in our is- 
sue of July 26, under certain conditions, garbage 
may either be dumped in suitable water or so buried 
in the earth that it will be gradually decomposed 
without giving off offensive odors. It is the giving 
off of foul gases and offensive odors which is to 
be avoided with garbage disposal, and bacteria 
play a useful part in reducing it to its elements. 
As for pathogenic bacteria or disease germs, it is 
through sewage, rather than garbage, that we may 
expect these to be spread abroad, but that they 
multiply readily outside of the men or animals in 
which they cause disease is not believed to be the 
case by the best authorities. 
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THE ARMOR PLATE SCANDAL. 


The report of the Congressional Committee ap- 
pointed to investigate the charges affecting the re- 
liability of the armor plate made for our new naval 
vessels by the Carnegie Steel Co. is justly severe 
upon both the contractors and the government in- 
spectors at the works, and will probably teach both 
a much-needed lesson. According to the report, the 
contract with the Carnegie company has been in 
force for two years and three months, and th: 
amount of armor plate and bolts contracted for was 
8,978 tons, costing $5,441,920, or an average of 
about $605 per ton. 

There were in all ten charges made against the 
company, and the principal witnesses examined 
were Superintendents Cline, Corey and Schwab, of 
the Carnegie company. One charge, that of sys- 
tematic false reports of the treatment given to 
plates, was proved, first by the admissions of these 
witnesses, and, second, by over 700 original records 
of plate and bolt treatment, which are now in the 
possession of the Navy Department. An examina- 
tion of these records shows that the figures in these 
records were almost invariably changed when they 
were transferred to the official reports, over 95% 
showing changes evidently made with intent to de 
ceive the government inspector. Of the other 
charges, the one that plate did not receive uniform 
treatment is admitted by Superintendent Schwab, 
who claims that uniform results were what were de- 
sired. The committee holds, however, that the 
plain requirement of the specification was that all 
plates of a group should receive uniform treatment, 
in order that the plate selected for ballistic test 
might fairly represent the character of all the plates 
of the group. 

The charge that specimens taken from the plates, 
both before and after treatment were stretched 
without the knowledge of the government inspectors 
to increase their apparent tensile strength, was ad- 
mitted by both Corey and Schwab. 

The charge that test specimens taken from other 
plates were substituted for those selected by the gov- 
ernment inspectors was admitted by Corey, and th» 
charge that the testing machine was repeatedly 
manipulated by order of the superintendent of the 
armor plate mill so as to increase the apparent 
tensile strength of the specimen was admitted by 
both Corey and Schwab. This appears to have been 
done by ‘jockeying the levers” and also by running 
the machine very fast when it was desired to show 
a high tensile strength. 

The charge that specimens taken for physical 
test were retreated, while not admitted by the wit- 
nesses, was practically proved to the satisfaction of 
the committee by an analysis of the results of the 
tests on file in the Naval Ordnance Bureau. The 
charge that completed plates selected by the govern- 
ment inspectors for the ballistic test were retreated 
without the knowledge of the inspector was ad- 
mitted by Superintendent Corey, as respects three 
particular plates. The committee was satisfied 
that this secret retreatment was given to increase 
the ballistic resistance of the plates, with the ex- 
press purpose of passing inferior groups of plates and 
of securing premiums thereon. The charge that 
pipeholes or blowholes were plugged and their 
existence concealed from the government inspectors 
was admitted by both Corey and Schwab. 

Notwithstanding the highly damaging admissions 
made by these men, they endeavored throughout 
the investigation to satisfy the committee that the 
armor was up to the requirements of the contract, 
notwithstanding the admitted false reports as to 
inspectors, doctoring of specimens, “jockeying of 
the testing machine,” etc. Concerning this claim 
the committee very pertinently says: 
ir cabtenng cas a of ie Sete o wb thes 
the disregard of truth and honesty which they have 
shown in testifying before your committee, render them 
unworthy of credence. And everything bears against 
their contention. It is not to be supposed that such 
manifold frauds were continued for so long a time with- 


out an important object to be gained. As the individual 
ylates and the oo of plates passed in many cases 
yy fraud, the fair conclusion is that without the frauds 
they would not have passed. 

Two questions remain, however; first, whether, not- 
withstanding the frauds and failure to attain the high 
standard required ’ the contracts, the armor is not 
still steel and fair armor; and, second, the extent 
to which the government has been damaged by the 
frauds and i larities practised upon it. 

The terms of the resolution under which the com- 
mittee is acting require them to ascertain the amount 
of damages. It is impossible, however, for t¥em to do 
this with the present powers. The only way to deter- 
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mine the actual condition and strength of the armor 
is by subjecting certain plates of the groups passed by 
fraud to ballistic tests. 

The committee recommends, therefore, that cer- 
tain armor plates, which it specifies, shall be re- 
moved from the ships where they now are and sub- 
jected to such ballistic tests as were prescribed for 
the groups to which they belong. 

The committee touches on what is probably a 
principal cause of the trouble when it says that the 
“inspectors assumed that the company was watch- 
ing its superintendents and employees, while the 
company, on the other hand, relied upon the in- 
spectors.”” The evidence before the committee goes 
to show that the company had in its service certain 
raseally employees, men utterly without  hon- 
esty or sense of moral responsibility and capable 
of any fraud that would shield themselves from the 
charge of negligence in their own work, or that 
would curry‘ possible favor with an employer by 
falsely crediting them with a skill which they did 
On the other hand, the manufacture 
of armor was going on night and day, Sundays in- 
cluded, while the government inspectors were only 
on duty eight hours in the day for six days in the 
week. Out of the 168 hours of continuous work in 
a week, the inspectors were on duty just 48 hours, 
leaving 120 hours in which the workmen were left 
to their own devices unwatched. 

Assuming that the inspectors appointed by the 
government were thoroughly competent, rigid and 
honest in their work, it is evident that there were 
not enough of them. And this is one of the few 
cases in the manufacture of important structural 
material where every step should have been most 
jealously watched by intelligent, competent and 
faithful men. The Carnegie Co. eould by no means 
afford to deliberately plan and carry out the frauds 
that have been disclosed. Its managing officers 
would have promptly stopped them had they 
known of them; for the risk of detection was al- 
ways great and the cost of making reparation, coup 
led with the loss of business reputation, would have 
far more than balanced any possible gain. The 
Carnegie Co. was paid a very high price for 
the work done, and had expended millions on a 
suitable plant with the hope of obtaining more 
work of a similar character. It seems safe to as- 
sume, therefore, that those at the head of the com- 
pany did not knowingly enter into the frauds 
pointed out; but it is also certain that these officers 
were culpably negligent in suffering these frauds 
to continue so long without detection. For the 
safety of the company’s reputation, the managers 
should have done, what they omitted to do, provide 
for a competent and honest inspection of the work 
at every stage, and thus insure a faithful carrying 
out of the contract with the government. The 
government was remiss in not providing more and 
better inspectors. Had it done so the frauds on 
the part of the company’s workmen would have 
been prevented, or detected at the outset. Thus, 
to sum up, each party to the contract was to 
blame for the inefficient work of its agents. 


hot Possess. 


As to the part played by the workmen in this 
transaction, it may be said, for all of them, that the 
methods of armor making were entirely new to 
them in the beginning, and errors of judgment and 
lack of experience may readily have led to imperfec- 
tions in manufacture. To the unprincipled superin- 
tendent, who was responsible to his employer for 
damaged material, the first impulse which would 
occur would be to deceive this employer into be- 
lieving that all the material turned out was up to 
contract requirements; and to deceive his employer 
it was, of course, necessary to deceive the govern- 
ment inspector. While every employer is legally re- 
sponsible for the misdeeds of his agents, from what- 
ever motive the mischief may be done, the position 
here taken seems to be reasonable and more just 
to all concerned than that assumed by the sensa- 
tional press. 

The committee places upon the Navy Department 
the burden and cost of removing and testing sus- 
pected plates, and that department is also to re- 
place with new plates those tested to destruction. 
This hardly seems a fair division of cost under the 
position assumed above. The Carnegie officials 
practically admit faulty work, records and reports 
on the part of their employees; and while the gen- 
eral verdict is that the armor furnished is for the 
most part good and serviceable, despite this wrong- 
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doing, a sufficient doubt is cast upon certain plates 
to put the government at great expense for testing 
them. While nothing in the contract seems to de 
mand it, it would be to the credit of the Carnegie 
company if it should voluntarily assist in these tests, 
and at least furnish free of expense the new plates 
required to replace those removed for test. Its fut 
ure credit as a business concern would seem to re 
quire some such action. 

Meanwhile, the lesson to be dearly paid for by 
both parties should not be lost upon them, nor upon 
others engaged in similar work. Company inspe 
tion is just as much a necessity as company super 
intendence and direction of work; for a few dis 
honest workmen may deceive both the employer and 
the purchaser, to the lasting injury of both, as is 
proved in this case. Rigid, constant and 
intelligent inspection at every stage of the process 
of steel manufacture money, and there are 
many cases where it will not pay, and where the 
of the finished article do not demand such 
close watehing. But in the manufacture of so im 
portant an article as an armor plate, or a gun, 
where failure may entail loss out of all pro 
portion to any possible expense in manufacture, 
it is folly to economize in this particular. The gov 
ernment, it is to be hoped, has learned its lesson 
and will revise and improve its inspection system. 
The penalties that the government 
impose should teach the manufacturer to mend his 
system where it is still weak. 

Nor will the lesson be lost, it is to be hoped, on 
those who, placed in such positions of responsibility 
as were these badly smirched superintendents at 
Homestead, are tempted to pursue similar dishonest 
practices. These men fancied that they were build 
ing up fine reputations for themselves by making 
a better showing than their work warranted. One 
ean imagine them reasoning that there was hardly 
one chance in a thousand that the armor plate 
would ever be subjected to the shock of battle, be- 
fore some new revolution in warfare would make 
ironclads obsolete. Hence there was no harm in 
hoodwinking the inspectors and untying as much 
of their “red tape” as possible. But they have 
found to their cost that “murder will out,” and 
their “smart” acts have set a stain on their reputa- 
tion which they must carry through life. 

The plain teaching of these pitifully mean armor 
plate frauds is that strict integrity should be the 
first and indispensible requisite which a firm or 
corporation should insist upon in choosing men 
for positions of responsibility and authority in its 
service. In these days, when vast operations are 
carried on under a single organization, this is grow- 
ing more and more necessary; otherwise public con 
fidence in corporations and the investment of capital 
in them will cease. 
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THE FILTER BEDS OF 
WATER-WORKS. 
The following figures, obtained by me from 
“headquarters’’ in each case, may possibly be of inter- 
est in view of your recent article (Aug. 16) on “‘Com- 
parative Cost of Mechanical Filters and Sand Filter 
Beds"’: 

London.—The proper filtering area in a single bed has 
been fixed at one acre. Larger beds are being subdi- 
vided to meet this rule. A bed one acre in area costs 
from $24,000 to $39,000, depending on the nature of the 
ground. Those of the Southwark and Vauxhall plant 
cost the latter sum each, exclusive of land. 

Liverpool.—Same as London. 

Zurich.—Covered filters, complete, cost 120 fr. per 
sq. meter filtering surface (about $2.25 per sq. ft., or 
$98,000 per acre). 

Hamburg.—The new filters are all open and cost 33 
marks per sq. meter of surface (about 70 cts. per sq. ft.. 
or $30,500 per acre), The cost of running them is 21 
marks (about $5) per million U. 8. gallons filtered water. 
This includes pumping and repairs, but not the interest 
on cost of plant. 

Yours very truly, William P. Mason. 

Rensselaer Polytechnic Institute, Troy, N. Y., Aug. 
21, 1894. 


EUROPEAN 


Sir: 


THE PROPOSED RATH OF WATER FILTRATION 
AT PROVIDENCE. 

I have a note from Mr. BE. W. 

effect that his recommendation (mentioned in my letter 

published in your issue of Aug. 16) that the rate in the 

Morison filter be limited to 100,000,000 per acre per 

day was not intended by him to be the maximum rate, 


Sir: Weston to the 


but that the rate for 60 filters 
illow 


might be such as to 
15,000,000 gallons per day to be saved for use 
under practical conditions, and that he is not therefore 
responsible for the statement that 13,500,000 gallons 
only are available. I did not intend to suggest that he 
was responsible for that conclusion. 
Respectfully yours, Edward W. Shedd 
Providence, R. L, Aug. 20, 1894. 


PROGRESS OF ELBCTRIC POWBR AND ELECTRI 
RAILWAYS IN CINOINNATI 

Sir: The King Powder Co., 

powder- making 

Mountains, 


of Cincinnati, 
establishment west of the 
having a capacity of 2,000 
installing a complete electric 
power and light to its works 
by a 6OO-HP. water 
condensing automatic 


the largest 
Allegheny 
daily, ts 
plant for furnishing 
The works are operated 
wheel and a 400-HP. compound 
“Buckeye” engine. The electric 
plant is being installed by the Shawhan-Thresher Elec 
tric Co. It comprises two 230-HP. direct connected 
motors varying in size from 10 HP. te 
35 HD., 10 series are lamps and about 700 incandescent 
lamps. 


kegs 
now 


dynamos, 21 


The Cincinnati Street Ry. Co. has been relaying its 
tracks this season, using a much heavier rail and heavy 
ier ties. The foundation is thoroughly compacted by a 
road roller, and the ties are embedded in con 
The surface between the rails is sheet asphalt 
A year from now there will not be a horse car in 
Cincinnati. The Cincinnati, Newport & Covington St 
Ky. Co, has a line in operation to Fort Thomas, which 
ascends a distance of about 500 ft. In 7% miles. The 
company is now building a line west of Covington to 
Browley, 5 miles in length, along the south bank of the 
Ohio River through Ludlow, Ky. At Browley a dam 
will be built and an artificial lake formed, and the place 
will be improved as a picnic ground and pleasure resort, 
Charles H. Betts, C. B 


steam 


crete 


Cincinnati, Aug. 20, 1894. 


GARBAGE OCREMATION IN AMERICA 
(Continued from page 170.) 

found to be practically constant, and an 
gives it to be: 
lo ee heals O40 he caenke hae acne ROD 
Hydrogen cia ask dale ¥ 10 
of ae aa aataae a4 te 
Sulphur 


average 


trace 
1,000 


The amount of air admitted cannot be found, be 
cause of the numerous entrances it has; but it is 
supposed to be enough for perfect combustion. The 
temperature of the air passing through the burners 
was 350° F., the same as that blown in from the 
air main through the pipes above the stoke holes. 
The air entering from the heated air space will be 
hotter than this, but 350° F. will be taken as the 
average temperature of the entering air. 

The garbage consumed contains about 60% moist 
ure. 

To find the calorific power of the oil, we have first 
for the carbon 835 + 1,000 x 14,500 2,108 B. 
‘Zs Ue 

To get the available hydrogen we have H : 0 

x : 60, 0r 1:8 x 
then 105 — 7.5 = 97.5 as available 
1,000) x 62,000 = 6,045 B. T. U. 

But some of the heat units are taken in vaporiz 
ing the H,O. To get the total H,O formed, H, 
H.O 105 : x, or 1 : 8 = 105: x, and x S40. 

Then 840 + 1,000 x 966 = 811.4 B. T. U., which, 
subtracted from the figures for carbon and hydro 
gen, gives 17,341.6 B. T. U. as the total calorific 
power of the oil. 

To find the temperature of the furnace: 

1 Ib. of C takes 2.66 Ibs. of O to form 3.66 Ibs. CO, 
1 lb. of H_ takes 8 Ibs. of O to form 9.00 Ibs. H,O 
2.66 x 835 + 1,000 = 2.22 Ibs. of O. 

8.00 x 105 ~ 1,000 = 0.840 Ibs. of O. 


: 60, from which x 7.5; 
H. (97.5 = 


Total = 3.060 Ibs. of O. 
0.60 
Less oxygen in oil —— 
2.46 
be supplied by O in air. 
air as N = 3.35 and O 1, the sum of which is 
4.35, we have 3.35 x 2.46 8.24 Ibs. of N to be 
heated up along with the other gases. 
Gases formed: 
3.66 x 835 + 1,000 = 3.056 Ibs. of CO, 
9.00 x 105 + 1,000 = 0.945 Ibs. of H,O 
Therefore, we have: 
(T° — 212°) x 0.945 x 0.4,805 + 212° x 0.945 + 
0.945 x 966 + T° x 3.056 x 0.2,164 + T° x 8.24 x 
0.244 = 17,000 B. T. U., 
in which 0.4,805 = specific heat of steam 
02.164 = “ - or 
024i = “* 7 


Ibs. of O, which must 


Taking composition of 


2 





17,000 is 
errors, 


taken instead of 17,341 to allow for 
»,200° F., nearly. 

This, of course, will not be correct on account of 
losses by radiation, excess of air, and imperfect 
will make a much hotter flame 


than that of merely burning coal. 


This gives ‘T 


combustion, but it 


The furnace burnt 16 tons in 7 hours’ run, or 2.3 


hour. The garbage, as said before, con- 


moisture; therefore, the moisture in 2.3 


tons per 

tained GO 

fons 1s: 
25 *« 2,000 & 0.60 2,760 Ibs. 

To burn this garbage required one barrel of 
or 45 gallons, averaging 7.5 Ibs, per gallon or 33 
Ibs. per barrel, Taking the number of heat units 
per Tb. as 17,000 BLT. U 5,737,500 B. T. U. 
in 45 gallons of oil. 


oil, 
Bs 


, gives 


heat given out by 


the burning of the organic portion of the garbage, 


This is also increased by the 
which we have found in the case of the Rider fur 
nace to be about 2,100,000 B. T. UL, giving a total 
of 7.837.500 B.'T. U, 

The heat necessary to evaporate 2,760 Ibs. of H,O 
is (212 O°) + 966 « 2,760 3,075,680 B. T. U. 

‘There is amply sufficient heat, therefore, to dry 
the garbage and burn it, and also a surplus which 
utilized to generate run the 
blower, For this purpose a boiler might be placed 
between the furnace and the chimney. 


might be steam to 


THE MAXIM FLYING MACHINE, 

Ax our readers are aware, Mr. Hiram S. Maxim, 
the well-known inventor, has been spending much 
time and money during the past year or two jn study 
ing the problem of flight, and has gone further, per 
haps, than any prior inventor in the actual construc. 
tion of aeroplane machines, Thus far, however, Mr. 
Maxim's experiments have been made on terra firma 
and have been conducted in general in the following 


1, General View of Machine. 
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engines, with cylinders 5.05 and 8 ins, in diameter 
and 1 ft. stroke. These run at 375 revs. per mnute 
and develop about 360 HP. The thrust of the 
screws at this speed is about 2,000 Ibs., and the 
lifting force of the aeroplanes, when full speed, due 
to this thrust, is reached, is 10,000 Ibs. As the total 
weight of the machine, with three men on board, 
is about 8,000 Ibs., this leaves a considerable mar 
gin of lifting effort. 

It ix highly creditable to Mr. Maxim's ingenuity 
that he has been able to build so large and powerful 
a machine with so small a weight. The engines 
weigh only 600 Ibs., the boiler only 1,200 Ibs., with 
200) Ibs. of water, and with its feed water heater, 
casing, uptake and furnace. Thus the total weight 
of the steam plant is only about 5 Ibs. per HP. 
The boiler is of the water-tube pattern and is made 
up of thin copper tubes 14 in. in diameter. Its gen 
eral form is shown in Fig. 2. Naphtha is used as 
fuel, and the 8,000 Ibs. above given as the weight 
of the machine includes 200 Ibs of this fuel and 
GOO Ibs. of water for the boiler. 

Of the 360 HP. generated by the engine, Mr. 
Maxim claims that about 150 HP. is wasted in slip 
and friction and about SO HP. in driving the ma 
chine through the air, leaving 1830 HP. ava lable 
for lifting. 

On July 31 tests were made of the machine in 
the presence of a considerable party, jucluding rep- 
resentatives of the technical press. ‘The first run 
Was made with 150 Ibs. of steam, and a lifting force 
of 2.500 lbs was obtained. A second run was made 
with 240 Ibs, steam pressure and the lifting force 
rose to 4,800 Ibs, as a maximum. In the third run full 
boiler pressure, about 310 Ibs., was carried, and the 
machine bad only run 500 ft. when a lifting force of 


Env. News 
Fig. 2. 
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olis water-works in 1893 was slightly over 6.000.000 
000 gallons, or about 16,400,000 gallons per day, 
average. At times the daily consumption ranged f 
50,000,000 to 60,000,000 gallons. The water is all tak 
from the Mississippi River. A study of analyses of 
river water made during the period from 1877 to INt4 
inclusive, shows that the water is of a suspicious 
acter, 


on 


ch 
The latest analyses were made by Prof. Bras: 
G,. Smith, of Beloit, Wis,, who reports that the wa 
contains much organic matter, evidently for the mos 
part of vegetable origin. The quality of the wat 
impaired at times of flood by the flush'ng out of cou 
swamps connected with the river. It is also impai 
at other times by log booms and rece'ves some sow iy 
above the intake. In concluding his 
fessor Smith stated: 

IL can hardly see how in their present eondicion 
waters can be considered healthful and des rab‘e, 
it seems to me that if it may be necessary to use | 
river as a source of public supply, you should mak 
every effort to determine whether its quality can 
lmmproved by some system of storage or rapid treatm 

This report was dated June 26, 1804,"at whieh 
the river is said to have been unusually bad, with) 
regard to season. 

Following the above report Professor Smith mod 
some experiments and analyses to determine the eff: 
of sulphate of alumina upon the Mississippi wate 
Minneapolis. He concluded that this coagulant con 
be satisfactorily used and that the salts found in 
water at that time would react with and dispos 
more alum, to use the popular term, than would ey, 
be used in the practical work'ng of any filtering plan 
In the spring, however, these reacting mineral sali. 
would be highly diiuted, so that the maximum alum ad 
iissible then would need to be determined at the thou 
For much of the year, Professor Smith 
or no alum would be necessary, simple filtration b 
sufficient. 

The amount of sulphate of alumina whieh could prof 
itably be used Professor Smith 
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Nearer View St.owing Machinery. 


THE MAXIM FLYING MACHINE, FROM PHOTOGRAPHS AFTER THE ACCIDENT OF JULY 331. 


manner: An aeroplane, or series of aeroplanes, 
has been attached to a car running on a track, and 
the ear, being driven at high speed, the lifting force 
exerted by the aeroplane has been measured, the 
ear being prevented from rising from the track by 
inverted wheels bearing against overhead rails. In 
circular track 
and the car was driven by a radial arm attached 
to a vertieal shaft at the center of the circle. The 
lifting foree of the aeroplane was so great in these 
inventor was encouraged to 


the first experiments a was used 


experiments that the 
pursue experiments on a larger scale. 
track was built, 2,000 ft. in 
length, and a car was constructed to run upon it 
and carry aeroplanes with the immense total 
area of 5,400 sq. ft. There was one certain plane 
with an area of 1,400 sq. ft. (see Fig. 1), fore and aft 
Of these side 
and 


\ straight some 


steerine planes, and eight side wings. 
wings, however, six were found unnecessary 
the side wings were, therefore, reduced to two on 
each side, as shown in Fig. 1. Thus rigged the 
has a total “wing area” of about 4.000 
The total length of the machine, fore and 
125 ft.. and the width, out to out of side 
125 ft. The fore and aft steering planes 
are made adjustable and connected to a steering 
wheel. The machine is driven by a pair of enormous 
screw propellers, each 17 ft. 10 ins. in diameter 
and 16 ft. pitch. The propellers are two-bladed, 
each blade being 62 ins. in maximum width. The 
driving power is furnished by a pair of compound 


machine 
sq. ft. 
aft, is 


wings, is 


8,000 Ibs., equal to the full weight of the machine, 
was attained, This increased toa maximum of 8,700 
Ibs., When a section of the “holding-down” rail gave 
way and first the rear end of the machine and then 
both wheels on one side got free and in rising swung 
the opposite forward corner of the car against one of 
the supporting posts of the overhead rail. The ma 
chine swung around at right angles to the track, as 
shown in our illustrations, and came to a sudden 
halt. Its passengers fortunately escaped with no 
broken bones; but will probably make sure before 
they again mount a flying machine that the thing 
will not actually attempt to fly. 


MECHANICAL FILTERS AT NEW ORLEANS 
AND PROPOSED FILTER PLANT 
FOR MINNBAPOLIS, 


An elaborate report on a proposed new supply of 
water for Minneapolis was made recently by Mr. 
F. W. Cappelen, City Engineer of Minneapolis. 
After presentation to the City Council the report 
was read last week at the meeting of the American 
Water-Works Association, at Minneapolis, as out- 
lined in the proceedings of the convention given 
elsewhere in this issue. A large part of the report 
was taken up with a discussion of mechanical filtra- 
tion as applicable to Minneapolis and as employed 
in other cities, notably at New Orleans. That part 
of the paper relating to Minneapolis and New Or- 
leans is given in the abstract below as follows: 

The total amount of water pumped at the Minneap- 


16% pure, per gallon of water, On this basis a ton of 
the chemical would treat 22,400,000 gallons of water 
At $40 per ton the cost for the sulphate of alumina 
alone would be about $1.80 per million gallons, but this 
is given as the maximum and not the average cos). 

During the course of hfs investigations Mr. Cappelen 
visited some mechanical filter plants connected wit) 
public water supplies. His account of the great dith 
culty experienced in treating the Mississippi I've 
water at New Orleans is very interesting and makes 
public for the first time details regarding the attempts 
of the past 18 months to remove the minutely divided 
suspended matter washed into the Mississippi River by 
the Red River, miles above the city of New Orleans 
The filters were pnt in by the New York Filter Co, for 
the New Orleans Water Co. Mr. Cappelen’s statemen's 
regarding this plant are as follows: 

The contract calls for the delivery of 14,000,000 gal 
tons per 24 hours of crystal clear water, free from 
opalescent hue. Kesistance in filters pot to exceed 15 
lbs. when dirty and 6 Ibs. when cleau, and the fille: 
company is permitted to use not to exceed $8 wort! 
of coagulant per million gallons per 24 hours, Wha! 
this means can be readily understood when it is stated 
that the water of the Mississippi River at New Orleais 
sometimes contains over 120 grains of solids per gallon 
In fact, on July 2, when I visited the plant, it con 
tained 139 grains per gallon, or 2,360 parts per mi:lon, 
against about 200 parts per million in Minneapolis. 

This plant has been in operation for about 1% years, 
but has not as yet been accepted by the water compaty 
The contract price for the plant, with foundations, but 
without buildings, is $133,000. I understand the p:an' 
has worked weil. During six months of the year the 
water is very bad, requiring 1% grains coagulant, the 
other six months * grain is all that is needed. At the 
t'me of my visit, the water was the worst so far me 
with, and for two days baffled the efforts of the filter 
company to comply with the contract, and only after 
using about 214 grains of lime, with 2 grains of alum 
per gallon, was crystal water obtained, 
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During the course of bis investigations Mr. Cappelen 
four hours. Due to a large amount of tibrous sedimen: 
in the river water, a great deal of trouble was at times: 
experienced in eleaning the filters with the sectional 
wash only. The fibers formed a matting on top of the 
sandbed, which could not be broken up by washing 
from below and a perforated pipe was run through the 
top of the filter shell with 7-32-In. openings, 6 ins. 
apart. The water was then foreed through the pipe 
into the matting, breaking it up, and then the washing 





could proceed, Forty minutes per 24 hours is per- 
miited for washing purposes per filter. The supply 


main is 30 ins., the outlet SO ins. and the drain 12 ins. 
in diameter, 

The filter company has certainly, in my opinion, un- 
dertaken a task that has no parallel anywhere, either 
here or in Burope, and it would appear that the water 
should be settled in settiing basins and then filtered. 
I understand that the plant has been put In at a loss. 

The alum used contained about 25 to 40% free acid, a 


trace of solubles and 50.5 to 52.5% sulphate of alumina, 


For Minneapolis Mr. Oappelen recommends a 50,000, 
ooo-gallon gravity mechanical filter plant located 
near a new 90,000,000-gallon reservoir. Water would 
be pumped to the filters and would pass thence by 
gravity to the reservoir and from the reservoir to the 
city. Phe estimated cost for the 30,000,000-gallon filter 
plant i $260,000, or $8,667 per million gallons of ca- 
pacity. Whether this sum includes all the accessories 
to filtration {s not stated in the report. The reservoir 
is estimated to cost $327,000, Other improvements 
necessary, such as pipe lines and pumping plant, would 
bring the total amount needed for a new suppty up 
to $1,146,000, 


THE CHEMICAL ANALYSIS OF PUBLIC 
WATER SUPPLIES.* 
By Henry Leffmann, A. M., M. D.** 


In spite of the fact that water analysis constitutes 

one of the most frequent operations of chemists en- 
gaged in general analytical practice, there is much 
divergence as to the methods adopted and the man- 
ner of stating results. The tendencies of modern 
analytical work are largely towards securing absolute 
uniformity, so that the results of analyses of identical 
sumples by different analysts will agree, which Js 
by no means always the case even when conscientious 
work is done, but different methods used. Great ad- 
vantage has attended the adoption of uniform methods 
for the analysis of fertilizers, cattle foods, iron and 
other ores, steel, ete, A somewhat amusing Ilustra- 
tion of variations occurred in England about a acore 
of years ago. Commercial fertilizers were sold, and 
indeed still are sold upon the analytical tests; but in 
former days chemists were left to their individual 
selection of processes of analysis, and it was soon 
found that In the determination of phosphoric acid, for 
example, one method would give uniformly slightly 
higher figures than others. Therefore, the chemists 
who represented the sellers always used the method 
that would exaggerate the value of the article, while 
the chemists representing the buyers always used the 
process tending to give low results. A correspondent 
of the “Chemical News’’ cailed attention to the fact, 
statingtaphat while he had been familiar from infancy 
with high and low church, he had just learned of the 
existence of high and low analysis, 
The money interests and the sharp competition In- 
volved in the fields of Industrial analytical chemistry 
have dong since remedied much of this confusion, but 
analyses of water are rarely subjected to such close 
scrutiny. In the great majority of cases the chemist 
interprets the results, and the sanitarian, physician or 
engineer cares little for the exact data, except to place 
them on file. When a chemist determ'nes the nitrogen 
in a fertilizer, he estimates the commercial value ac- 
cording to a fixed rule, but when a water analysis is 
stated considerable latitude is allowed for judgment. 
So little indeed have the actual figures been regarded 
that some prominent English chemists have adopted 
the rule of not furnishing the analytical results, but 
merely giving an opinion on the sample of water. This 
practice is to be condemned, It relegates analytical 
work to the domain of charlatanism, and has undoubt- 
edly been promoted in the interests of certain methods 
that are untrustworthy, and cannot bear criticism. 

Water analysis differs also from most other chemical 
work in that the results are never expressed in percent- 
ages,and hence have arisen much variety and irregularity 
vo? statement. At the present day four forms of state- 
ment are commonly used: Grains per U. 8S. gallon, 
grains per Irjperial gallon, parts per million and parts 
per hundred thousand. All four methods are used in 
this country, and all but the first In England, Some 
chemists botpein the United States and England use 
two method,» the same analysis, stating most of the 
ingredients in grains per gallon, but using parts per 
million (or per hundred thousand) for the so-called 
“aimonias.”” This is highly absurd, and it is surpris- 
ing that any one should adopt it. Its perpetuation is 
doubtless largely due to slavishly following Mr. Wank- 





*A paper read before the annual convention of the 
American Water-Works Association at Mnneapol!s, 
August, 1893. 

**Chemist to State Board of Health of Pennsylvania 
(Eastern District) and to Dairy and Food Commis- 
sioner of Pennsylvania. 
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lyn, whose work in this fleld has been a curious med 
ley of the ingenious and preposterous 

An effort at uniformity was made about 14 years age 
by the (English) Society of Public Analysts, which de 
veloped a scheme that was generally adopted by the 
members of the society, Is still used by many and has 
influenced the practices of American chemists alse 
The progress of the science rendered much of this 
scheme antiquated, or furnished easier and surer pro 
cesses, and with a view of securing uniformity the 
Chemical Section of the American Association for the 
Advancement of Science adopted a few years age a 
series of methods which are material improvements on 
the English scheme, but are not entirely satisfactory 
These systems, I may say, relate to sanitary analyss 
that is, to examinations made to determine the whole 
sommeness of a given sample. For the estimation of the 
usual mineral ingredients, especially those that toto 
ence the action of the water in steam-making and 
other manufacturing operations, there is but little ir 
regularity, as far as the analytic routine Is concerned 
but there is something to be criticised in regard to the 
methods of presenting results 

I have noted above the confusion arising from varia 
tions in the basis of stating results, variations that are 
sometimes seen in the same analysis, There is 
another source of confusion, namely, want of unifor 
mity in the signifieance of the terms used, Most nat 
ural waters contain carbonates, sulphates, nitrates and 
small amounts of phosphates. Now, In recent yeurs 
considerable change has taken place among professional 
chemists as to the theories of the structures of com 
pounds and as to the principtes of nomenclature, but 
these changes seem to have been but little appreciated 
by the chemists engaged in water analysis. When 
therefore, a statement of an analysis of water contains 
such data as sulphuric acid, carbonle acid, phosphoric 
acid or nitric acid, there is a vagueness which will seri 
ously interfere with a close calculation of results. Does 
a chemist mean by sulphuric acid SOs, SOw or HesOe? 
Similarly does carbonic acid mean COs, COs or Hels? 
From the point of view of accurate nomenclature, the 
last formula in each case is indicated, but In practice 
the first formula is, | think, usually intended. For this 
system [ am satisfied there is no reason nor jus: ification 
but that of long custom arising from erroneous views 
of the nature of the so-called salts, ‘Father did it and 
he knew" is the argument 

The main object of furnishing the actual figures of 
a water analysis is to place on record the facts, and to 
permit of the formation of an independent Judgment, 
and it is in this light that we must proceed when we 
frame a method of statement. 1 think I do no injus 
thee to sanitarians or water-works engineers wier I 
say that but little could be done with a report which 
gave merely the analytical figures, and upon which the 
analyst declined to give an opinion. So important is 
the opinion that, as [ noted above, several prominent 
English chemists now habitually decline to furnish any 
figures, but merely report “this water is fit (or uutit) for 
drinking (or manufacturing) purposes,”’ 
son, therefore, why our methods of statement should 
not conform to the highest requirements of modern 
theories. When «a chemist makes a return on assay, 
saying simply this ore contains one ounce of gold and 
30 ounces of silver to the ton, the miner requires no 
opinion. He can at once estimate the value of his ma- 
terial. But when a return of a water analysis is made 
giving 4.0 parts per million of nitrogen as nitrates and 
0.02 parts of noltrogen as ammonium, most persons, 
even when accustomed to receive such analyses, will 
ask, What do these figures signify? 

With these premises, then, indicating the need of re 
form, [ will discuss briefly the plan that I consider 
advisable. 

Firts, as to unit of quantity There seems to be little 
reason for retaining the gallon as the unit. It is an 
inconvenient measure, and besides the fact that there 
are several standard gallons, figures given in either of 
them are not capable of easy and exact comparison 
with the data obtained in any country except England 
There is no more appropriateness in expressing the 
composition of a water sample in grains per U. 8. gal 
lon than there would be in giving the carbon in a sam 
ple of steel In grains per pound. The thought that be 
cause the terms gallon and grain are famillar, some 
comprehension of the amounts is possible Is a mere de 


There is bo rea 


lusion. Very few persons have a clear notion of the 
bulk of a grain of sodium chlovide, or even of the bulk 
of a gallon of water. The American chemists who use 
the decimal system of stating results seem mostly to 
favor parts per hundred thousand, and there is little 
choice between this standard and parts per million 
The latter ratio has the advantage of giving whole 
numbers where fractions would be used on the sinaller 
one. Thus, 0.2 parts per hundred thousand equals 2.0 
parts per million. The two ratios are so easily con 
vertible by shifting the decimal point that they are 
practically identical. It may not be out of the way to 
note here that if the figures of parts per 100,000) be 
divided by 2 and the quotient increased one-tenth, a 
tolerably close approximation to grains per U. 8. gallon 


will be obtained Phus, ene part per 100,000) equals 
oS grains per U.S. gallon, while by the rough method 
we woulkd have 1 2 OS, sand O45 4+ 405 lh “ 


his rule will often serve to make clear statements tn 
either system, when one is accustomed to the othe 
method Personally | prefer the parts per uillllon, ane 
always use it in reporting water analyses, unless 
special requests for some other basis be made 
Secondly, as to the form in whieh the tndividual in 
gredients are to be caleulated: Just here (t Is neeessary 
to note that it is ofter Impossible and generntty ditt 
eult to determine exactly how the various elements 
constituting the mineral residue of water are co tibeinedt 
Chemists follow certain conventional methais. b 


inert 
on probably controlling affinities, each case being taoa 
measure decided independently, but in fairness these 
stafements ought to be accompanied by tiformation 
hat the arrangement ia largely SUP pepecrss| Cheon 1 
proper way is to give a list of the individual elements 
or radicles, and thus permit any one familiar with th 
subject to recalculate the data as deemed advisabl I 


consider it highly inadvisable to state any element in 
terms of a combination that cannot possibly ext it 
the water, We see much incongruity in re porthig very 
Important data of the various conditions in whieh nl 
trogen exists In water This elemen may oeeut 
water in five states, namely, free and ay witrite 
trate, ammonium and so-called organi err potned 
he free nitrogen has little significance Many valu 


able inferences may be drawn by the proper estimati 


of the last four formes The brilliant work of Mi 
Wanklyn has given a world-wide prominence to the 
last two data, and has fastened upon them two hights 
inappropriate titles The nitrogen existing as anon 
hium compounds he called “free ammonia,” whieh tt 
is hot, and the nitrogen obtained by his method from 
the organic matter he called “albuminold ammonia 
an equally inaccurate term A still more absurd sy 


tem has frequently been adopted for expressing the 
oxidized nitrogen, that is, that existing in nitrites: and 
nitrates, The probability is that calelum nitrate and 
nitrite are the forms of combination usually prrense 
certainly the acids themselves do not exist as sueh 
Yet it is not uncommon to see the oxidized nitrog 
expressed in terms of nitric or nitrous acid, whieh js 
as ridiculous as if a chemist should report the earhe. 
in a steel in terms of carbonic acid, or the silver of 
an oore in terms of silver nitrate The proper cietheod 
of expressing the data of a water analysis is in terms 
of the elements and ascertained radicles present. Thi 
commits the chemist to no theory, but allows any on 
to re-calenlate the data according to conventiowt 
methods or Individual preference, Such a plan has th 
advantage of presenting the combined nitrogen so as to 
permit immediate Judgment as to the ratios between 
the different conditions, a point that is of especial ad 
vantage in tabulating comparative results 


Uniformity in methods of analysis is highly deslratyts 
but it is difficult to secure the consent of all che 
to some Processes A partial benetit will be gained tf 
the methods are Indicated In some manner in the re 
port. PT have referred above to the scheme for anal 
published by the Chemieal Seetion of the Amertoiw 
Association for the Advancement of Sclence, and I 
think that these ought to be largely followed The a 
termination of nitrates under this system is defective 
and inconventlent, but it will be easy to todleate t) 
substituted process 


“As a final criticism, | wish to speak of bactertologien! 
determinations In water samples Inlerobe-coun 
would perhaps be a better term No analytical datum 
has kept the word of promise to the ear and broken tt 
to the hope more strikingly than this method It is im 
possible to overrate the results of bacteriological stud 
in biology, pathology and general hygiene, but the 
practice of taking samples of water at random, and 
after a longer or shorter transportation to the labora 
tory, Inoenlating small portions of them In sterile gela 
tine and counting the Individual colonies after tneutba 
tion, will give figures for the report, but such figures 
will have no practical significance The practice of 
noting the number of colonies which liquefy the g-la 
tine, and recording such as sewage bacteria, Is entirely 
without warrant, since it is now known that two of (he 
most objectionable microbes found in water (the 
bacillus coll-communis and bacilias typhosus, do not 
produce auy lquefaction on the culture plate. In fret 
it has been pointed out by Vaughan, who is certainty 
one of the most competent authorities, that mere 
microbe-counting without careful biological study of 
the individual germs is a useless and uneclentifie pro 
cedure. 

A chemist, now deceased, was for years in the 
habit of reporting the presence of the typhoid germ in 
water, apparently using merely the microscope, a 
method which is incapable of distinguishing between 
many germs. Whenever such items are given in a re 
port the processes by which the determinations were 
made should be given and subjected to scrutiny. It is 
now clearly established that non-specific germa have 
often been mistaken for the so-called typhoid germ 
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ROOF ARCHES OF THE FIRST REGIMENT 
ARMORY, CHICAGO. 


We illustrate herewith the general features of 
the ironwork for the First Regiment Armory of 
the Illinois National Guard, which was partly de- 
stroyed by fire some months ago and is now being 
reconstructed in a somewhat modified form at its 
old site at the corner of 16th St. and Michigan 
Ave., Chicago. Fig. 1 is a transverse section of 
the building showing the method of carrying the 
different floors from the roof arches; Fig. 2 is a 
half elevation of one of the 155%-ft. roof arches, 
and Vig. 3 shows the partly erected ironwork with 
the traveler in process of raising one of the arches. 

As will be seen from Fig. 1, the ironwork con- 
sists of a series of three-hinged arches which 
carry practically the entire weight of the gallery, 
the three upper floors and of course the roof, the 
walls being merely curtain walls enclosing the 
ironwork and supporting but a small part of the 
floor loads. The second, third and attic floors are 
earried by tie rods from the arches and the first 
or main drill room floor is carried by columns rest- 
ing directly on the foundations. The floor loads 
per square foot assumed in calculating the arches 
were: Gallery, 85 lbs.; second floor, 60 Ibs.; third 
floor, 60 lbs.; attic, 40 lbs., and roof, 50 Ibs. Tig. 
2 shows the arrangement and dimensions of the 
arch members for all except the three arches at 
the rear of the building which carry the gallery at 
this end, and are somewhat heavier. Each is a 
three-hinged steel arch with a span of 155 ft. 6 ins. 
and a rise of 77 ft. 11 ins. ¢. to ¢. of pins, and 
with its feet anchored to the foundation masonry 
instead of connected by a tie rod. The specifica- 
tions for the steel used required a tensile strength 
of not less than 60,000 Ibs. and not over 68,000 
Ibs. per sq. in., an elastic limit of not less than 
37,000 Ibs. per sq. in., an elongation of 16% and 
a reduction of area of 25%. The make-up of the 
various members is clearly shown by the draw- 
ings. 

The building was designed by D. H. Burnham 
& Co., Architects, The Rookery, Chicago, Mr. 
E. C. Shankland being the designer of the arches. 
The contractor for the irénwork was Mr. C. L. 
Strobel, M. Am. Soc. C. E., Home Insurance 
Building, Chicago. We are indebted to Mr. Shank- 
land for the drawings from which the accompany- 
ing illustrations have been prepared. 


LEAVITT HIGH-DUTY PUMPING ENGINE, 
MYSTIC STATION, BOSTON WATER- 
WORKS. 

(With inset.) 


In our issue of Dec. 22, 1892, we illustrated and 
described the 20,000,000-gallon pumping engine for 
the Chestnut Hill pumping station of the Boston 
water-works,: designed by Mr. E. D. Leavitt, M. 
Am. Soc. M. E. We show on our inset sheet in 
this issue the elevations of another engine designed 
by Mr. Leavitt for the Boston water-works, and 
new under construction. The engine has a capacity 
at regular working speed (51 revs.) of 10,570,000 
gallons in 24 hours. It is to be located in the Mys- 
tic station. 

We feel quite safe in saying that not another city 
in the United States buys its pumping engines on 
the plan pursued by the city of Boston in connection 
with this engine and with the 20,000,000-gallon 
engine described by us two years ago. The ordi- 
nary plan is too familiar to need description here. 
In the case of the engine shown on our inset sheet, 
the city of Boston engaged Mr. Leavitt as Consult- 
ing Engineer to design the engine for the special 
work it was to do, and his design was not merely 
an outline covering general features, but included 
18 double-elephant sheets of detail drawings and 
complete specifications for the engine. On these 
drawings and specifications, pumping engine build- 
ers were asked to bid, the only details for which 
they were required to make designs being the valve 
gear. The city furnished the foundations, the stee] 
forgings and the Babbitt metal. All the remainder 
of the material was furnished by the contractor. 

The specifications for the work make an octavo 
pamphlet of some S86 pages, and cover even the 
smallest details in connection with the engine. We 
abstract from them only such features as will enable 
our readers, with the aid of our inset drawings, to 
form a fair idea of ite general design. 
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The engine is of the vertical compound beam- 
and-flywheel type, with pump plungers in line with 
the high-pressure and low-pressure cylinders respec- 
tively. The arrangement is such that when one pis- 
ton makes its down stroke the other makes its up 
stroke. The h.-p. cylinder takes steam at 100 Ibs. 
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will control the cut-off in both cylinders, and the 
range of cut-off required is from 0 to 0.7 stroke. A 
safety stop, to shut off steam in case of breakage 
of the governor belt, is required, and the governor 
must regulate the speed with not more than 2% 
variation either way from the normal of 51 revs, 
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TRANSVERSE SECTION OF FIRST REGIMENT ARMORY, CHICAGO, SHOWING METHOD 


OF SUPPORTING THE FLOORS. 
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FIG. 2, HALF ELEVATION OF ROOF ARCH, FIRST REGIMENT ARMORY, CHICAGO. ' 


pressure and discharges it to a vertical cylindrical re- 
heating receiver 3 ft. in diameter and 6% ft. long, 
with 276 1-in. brass tubes. Both high and low-press- 
ure cylinders are jacketed with steam at boiler press- 
ure. The steam distribution is by Corliss valve gear, 
with separate eccentrics and wrist plates for steam 
and exhaust valves, A high-speed fly-ball governor 


per minute. The exhaust valves must permit cush- 
ioning to 80 lbs. pressure in the h-p. cylinder and 
to within 5 Ibs. of the mean receiver. pressure in the 
l.p. cylinder. The condenser is of the jet, type, and 
the vacuum is maintained by a double-acting hori- 
zontal air pump, driven from the beam. 

The two pumps are each made in three principal 
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VERTICAL COMPOUND PUMPING ENGINE FOR MYSTIC STATION [5 
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sections, as shown by the drawings. The upper 
chamber forms the air vessel and contains the de 
livery valves; the middle chamber contains the 
section valves, and the lower or inlet chamber is con- 
structed to form a vacuum chamber. 

The pump valves consist of thin plate rings of 
composition, working over annular openings in the 
valve-seat and closed by springs. The pump worked 
by the h. p. cylinder discharges into the delivery 
chamber of the pump worked by the 1. p. cylinder. 

There is a special pump with single-acting brass 
plunger 2 ins. in diameter and 6 ins. stroke, which 
keeps the air chambers supplied with air when the 
pump is running. ‘here is also a 944-in. Westing- 
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advantages due to design, manipulation and be 
havior. The test commenced at the Washington 
Navy Yard on July 6 and was continued until Aug. 
4, 1894. 

The majority report, signed by Philip R. Alger 
Professor, U. S. N., and Ensign A. ©. Diffenbach, 
U. S. N., estates that the efficiency of an automatic 
machine gun is much greater than that of guns 
worked by hand. Although greater skill is required 
to operate the mechanism of the automatic gun, il 
would be too great a sacrifice to fear of lack of skill 
if the many advantages of the automatic system 
were ignored. The report goes on to say that the 
Maxim-Nordenfeldt proved itself greatly superior 
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FIG. 8. TRAVELER FOR ERECTING ROOF ARCHES; FIRST REGIMENT ARMORY, CHICAGO. 


house air-brake pump, which is used to fill the air 
chambers, when necessary, before starting the en- 
gine. 

Bids for constructing the engine according to the 
drawings and specifications were opened on Dec. 
23, 1894, and were as follows: 

Groshon High Duty Pump’g Eng. Co.,New York$38,000 


Geo. F. Blake Mfg. Co., Boston.............-+- 38,950 
Builders’ Iron Foundry, Providence............ 44,444 
I. P. Morris Co., Philadelphia we . 54,750 


Wm. Sellers & Co., Philadelphia...............- 75,000 

The contract was awarded to the George F. 
Blake Mfg. Co. It will be noticed that the 
contract price is very far below that bid for the 
20,000,000-gallon Leavitt engine described in our 
issue of Dec. 22, 1892. The Quintard Iron Works, 
of New York city, took the contract for that engine 
for $120,500; but there has been, of course, a ma- 


terial drop in prices all around since that contract 
was let. 


THE TRIAL OF NAVY MACHINE GUNS. 

The official reports upon the late government tests 
of ‘machine guns have appeared in the form of a 
majority and minority report. These reports cover 
trials of the Gatling, Accles, Gardner and Robert- 
son guns, which are actuated by hand cranks and 
are on the multi-barrel system; and the Maxim- 
Nordenfeldt and Skoda, which are automatic, single- 
barrel guns. The majority report recommends the 
adoption of the Maxim-Nordenfeldt gun for naval 
service, contingent upon the successful test of a 
gun of 6 mm. caliber. 

The six guns were tested, at 25 yards range, under 
the following heads: (1) Certainty of fire, ammuni- 
tion supposed to be efficient; (2) simplicity of con- 
struction and liability to get out of order in service, 
(3) accuracy and facility of aimed fire, (4) rate of 
fire. (5) weight of gun, (6) method of feed and am- 
munition supply, (7) ease and convenience of man- 
ipulation, (8) crew required. In the detailed report 
of trial these guns ranked for merit as follows: 
Maxim, Gatling, Accles, Skoda, Robertson, Gard- 
mer, the disadvantages being weighed against the 


to all other guns submitted; it has seen service since 
1888 and has been officially adopted by the German 
navy. The greater rapidity of fire of the Gatling 
and Accles guns proved so slight that the greater 
simplicity of the single barrel outweighed the slight 
advantage. 

Commander C. S. Sperry, the senior member of 
the commission, sent in a minority report dissenting 
from the recommendation in favor of the Maxim- 
Nordenfeldt and recommending instead the retention 
in the service of the Gatling gun. He bases his con- 
clusions on the fact that the Maxim, more than the 
Gatling, demands perfection of ammunition and 
cannot be called serviceable on that score. Out of 
1,200 rounds fired from the Maxim gun in the final 
test, with an inexperienced crew, one belt of 250 
was fired without interruption, and one belt with 
only one interruption; but of the remaining 700, 
30% failed. Commander Sperry reports Test No. 
9, on a target 12 ft. high and 30 ft. long, as follows: 


Rounds 

fired in Hits.—————- P. c. 
Gun. 4 min. 50 yds. 100 yds. Total. of hits. 

a 1,547 305 207 512 33 
EEE «+ Sha decoens 795 215 149 364 46 
. 104 52 156 29 
275 124 399 55 
207 234 441 nO 





The Skoda (an Austrian gun) was fired for only 
2m. 45 s. when the ammunition supply gave 
out. The Gatling was fired without interruption, 
while the Maxim had five interruptions in the first 
two minutes. The report says that while the wat- 
ling scored 512 hits to the 399 of the Maxim gun 
on the 12 x 30-ft. target, it is not to be supposed that 
the other 1,035 shots from the Gatling and the other 
321 shots from the Maxim would have been entirely 
wasted on so large a target as a ship. Obviously, 
says the minority report, the advantage is with the 
gun which fired the greatest number of rounds. 

Upon the recommendation of the Chief of the Bu- 
reau of Ordnance, U. S. N., the Secretary of the 
Navy has granted permission to the Maxim-Norden- 
feldt companies to manufacture and submit for 
future test a gun of 6 mm. caliber. The Driggs- 
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Schroeder Co., agents for the Accles gun, have also 
asked permission to submit an improved gun of 6 
mm. caliber, and the Bureau has recommended tha! 
all competitors in the late trial be permitted to sub 
mit new guns of this caliber if they so desire. 


Work has begun on the Illinois and Mississippi Canal, 
better Known as the Hennepin Canal. At Princeton 
fil., 130 men were employed, on Aug. 22, in clearing 
the right of way, and it is said that within three weeks 
2,000 men will be at work. The route for 35 miles of 
the eastern end has been definitely located; 12 miles 
have been condemned by the District Court and 8 miles 
have been paid for. Contracts for the first 4 miles are 
to be let next week. This activity is due to appropria 
tions for this work contained In the River and Harbor 
bill which bas just become a law. 


The Eighth International Congress of Hygiene and 
Demography will be held at Budapest beginning Sept. 
1, 1804. The last congress was held in London in 
I8vl. <A total of 718 papers is announced, 518 being 
hygienic and 131 belonging to the demographic group, 
the latter covering the vital and social statistics re 
lating to the comparative study of races and nations. 
So far 24 governments have nominated delegates; and, 
including those from towns, universities, societies and 
corporations, 563 delegates had been appointed up to 
June 15. All persons interested in these studies may 
become members upon the payment of 10 florins 
($4.00), and this membership entitles them to one copy 
of the proceedings and participation in all meetings, 
excursions, ete. The Secretary General is Prof. Dr 
Coloman Muller, Budapest. 





The Merchants’ Bridge & Terminal Co., of St. Louis 
is said to be likely to go ahead at once with the ¢ 
struction of a new union depot in that city, Under the 
terms of its franchise, it must build a depot costing not 
less than $500,000 and complete it by April 6, L806, o1 
must pay the city an annual franchise tax of $5,000 


wh 


A baseball tossed from a window in the top of the 
Washington monument, at an elevation of 500 ft., was 
fairly caught by Wm. Schriver, a catcher of the Chi 
cago baseball club, on Aug. 24. According to the well 
known formulas for falling bodies, the ball must have 
been moving with a velocity of some 160 ft. per se 
ond when caught, making allowance for the resistance 
of the air. Assuming its weight to have been 5 oz., its 


energy, When it struck the catcher’s hands, was some 
120 ft.-lbs. 





The Welland Power & Supply Canal Co. has been in- 
corporated in Canada with $5,000,000 capital stock and 
power to issue $3,000,000 in bonds. The company is tuo 
construct and operate a power canal, with a raceway 
starting from a point in the Welland River, within five 
miles of its junction with the Niagara River, and ter- 
minating at a point below the Falls. The company 
may contract with any bridge company to lay wires to 
transmit power to the United States, and may produce, 
transmit and sell electric power, or furnish water. The 
incorporators are Edward W. Sedden, of Denver, Colo. 
Charles Hesson, of St, Catharines; Charles McOlure, of 
Denver, Colo.; Nathan Baker, of Denver; Reuben 
Wynne, of St. Catharines; Walter C. Hadley, of Had 
ley, N. M.; John 8. Campbell, of St. Catharines; Alex 


ander McKay, M. P., of Hamilton; Samuel K. Hesson, 
of Stratford. 


The vertical compound 1,000-HP. engines, with di 
rect connected dynamos, which formed part of the ex 
hibit of the Westinghouse Machine Co., and the West 
inghouse Electric Co. at the Columbian Exposition, have 
been sold to the Brush Electric Co., of Baltimore, and 
are being erected in the new power station of the 
company at Constitution and Monument Sts. 
gines were illustrated and described in our 
Sept. 21, 1893. 


The en 
issue of 





The City and South London Railway Co., at its last 
meeting of stockholders, announced that it carried 236, 
498 passengers more in the half year ending June 30, 
1804, than in the same period in 1893. The subject ix 
being discussed of doing away with the locomotives 
now used and substituting a motor in the carriage it 
self; this would add an additional carriage to the train. 
The net revenue has increased sufficiently to pay 5% on 
preferred and 1% on the c¢mmon stock of the com- 
pany. The total working expenses of the half year 
were 61.7%, as compared with 64.61% last year. The 
lift service represents a considerable expense, not prop- 
erly belonging to a railway; without this lift service 
the working expenses are 52%. The receipts per train- 
mile have been 53 cts.; the same practically as last 
year, though the mileage has been somewhat increased. 
The receipts per passenger were 3% cts. The locomo- 
tive expenses were 12.4 cts. per train-mile; or deduct- 
ing the cost of carrying coal, it would be about 10 cts. 
During the half year 72,179 trains were run. 


The northernmost Swedish railway has been opened 
to traffic. It connects at Benden, near the Gulf of 
Bothnia, with existing southern lines and extends to the 
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Giallivera fron mines, 47 miles north of the Polar Circle. 
it ia the last section of a 1,2%)-mile line extending the 
whole length of Sweden. 


The “John Bull loeomotive, sent to America in 
ISS1, Is sometimes credited to the Mohawk & Hudson, 
and sometimes to the Camden & Amboy railway. Mr. 

EK. Stretton, of Leicester, England, now writes to 
“*Bngineering" found proofs that there 
were two “John Bulls,” beth of IS31, sent to America. 
Qne was built at Stephenson's works and sent to the 
Mohawk railway, and the other was built at the same 
works and in the same year was sent to the Camden 
& Amboy. It was named the “Stevens’’ when it left 
Neweastle-on-Tyne, but the name was changed to 
‘Jobn Bult” immediately on its arrival in America. He 
bases hix assumption upon an examination of the work- 
ing drawings of both engines, and the fact that the 
Mohawk engine bad a square firebox and the Camden 
& Amboy engine had a round firebox, He says a per- 
sonal examination of the “John Bull’ at the Chicago 
and a comparison with the working draw- 
ngs convince him that that was the original Camden 
& Amboy engine, with the round firebox, especially or- 
dered and tusisted upon by Mr. Stevens. 


that he has 


Exposhion 


Storage battery cars have been tried for »ome time cn 
the Northern Tramways Co., of Paris, says ‘Mngineer 
ing.” The cars are arranged to seat 52 persous, and tne 
side the elty run at a speed of 74% miles an hour, which 
outside the barriers is increased to 10 miles an hour. 
Inelines of 1 in 25 have to be mounted at certain parts 
of the line, and each car runs about 80 miles a day. 
lhe motive power is supplied by a battery of 108 cells, 
having 11 plates each. ‘These cells are fitted inside 12 
They are coupled into four groups of 27 cells 
exch, so that the electromotive force of each group is 
about 50 volts, and these groups can at will be arranged 
either in series or parallel, so that a wide range of po- 
tentini Is at the service of the driver. The two motors, 
moreover, which drive the car axles, can also be coupled 
at will in series or parallel, and thus at need a large re- 
serve of power is available for climbing grades, etc. 
fhe total weight of the car with accumulators and 
passengers on board is 12 tons, which would make the 
of motors and accumulators about four tons. 
lteudings taken on a complete run showed that the 
average tractive effort was about 154% Ibs. to 17 Ibs. per 
ton, but the maximum was 80 Ibs, per ton, The cost is 
suid to work out to 1.7 cts. per mile, or almost the same 


rnses 
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us horse-power on the same lines. 


Narrow-gage light railways have been experimented 
with extensively under the supervision of the Prussian 
Administration, and are considered to have 
proved their efficiency and safety for passenger and 
freight service. They are also largely used for mili- 
tury purposes, where rapid construction and lightness 
and simplicity of material are important factors. The 
yage is 1 ft. 11144 ins. (60 ems.) The sharpest main line 
curves are 98 ft. radius, but the cars can take curves 
of 38 ft. radius in yards, factories, ete.; 650 ft. is the 
minimum on grades of 2.66 The average weight of 
train ‘x 60 to 70 tons, including the engine. The steepest 
yrade is 2%, except in special cases, where it is 4% or 
even 5°. the latter to be not longer than the length 
of train. The track is of 19-lb, ‘T-rails, 2% ins. high, 
16 ft. long, spliced by flat angle splice bars with four 
bolts. The ties are 54% to 64 ins, wide and 4 ft. long, 
spaced 2544 to 284 Ins. c. The tank locomotives 
built by Krauss & Co., of Munich, have proved spe- 
clally adapted to sharp curves and steep grades. They 
average about 29,000 Ibs. each, and have a_ traction 
efficiency of about 29 gross tons on 4% grades, 35 tons 
on 3%, 60 tons on 2% and 110 tons on 1%. They carry 
fuel and water for 24% hours’ service. The average 
speed is 10 miles per hour, but much higher speeds 
are obtained on lines well laid out. The freight 
ears have wheels 174 ins. diameter, and 2 ft. 3% ins. 
Their carrying capacity is 5 tons and 
cubie contents 222 cu. ft. The passenger cars have 
longitudinal seats for 20 passengers, resembling street 
cars, and are carried upon two four-wheel trucks. 
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CONSTRUCTION NEWS. 
RAILWAYS. 

Kast of Chicago—Existing Roads. 

BEECH CREEK.-The building of the extension of 
his railway from Mehaffy, Clearfield county, Pa., to 
a point on the Pittsburg, McKeesport & Youghtogheny, 
on the Youghiogheny River, is regarded, says the Phil- 
adelphia *Times,"’ as an assured fact. Agents for the 
road have already secured rights of way through the 
territory through which it will pass from Mehaffy to 
Sultsburg, The read will be built along the Crooked 
and Blacklick creeks, through Indiana and Armstrong 
counties, and will open up a fine coal field, which East- 
ern capitalists will begin developing as soon as the 
road is) built. From Saltshurg a route has been sur- 
veyed up Loyalhanna Creek to Latrobe, thence through 
the coke regions and along the Big Sewickley Creek to 
the Youghiogheny River. From Saltsburg to Latrobe 
the road will open up a new coal and coke field. This 
is a part of the New York Central system, Pres., M. E. 
Olmstead, Harrisburg, Pa. 

CLEARFIBLDP, CONEMAUGH & WESTERN.--Con- 
tracts fer building about 30 miles of this railway from 
connection with the Beech Creek. above Belsena, Clear- 
tield county, Pa., to Orona, will probably be let about 
Sept. 10, The route surveyed follows the Little Clear- 


Rullway 
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wheel base. 
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field Creek for some distance and affords easy grades. 

Phere are large timber tract# and valuable deposits of 
bituminous coal along the line of the road. ‘There is 
talk of further extending the line on to Pittsburg. 
Pres., 8. J. M. MeCarrell, Harrisburg, Pa.; Ch. Engr., 
Samuel Brugger, Flemington, Pa. 

Projects and Surveys. 

AMSTERDAM, JOHNSTOWN & GLOVERSVILLE. 

It is stated that steps are being taken to build this 
railway, recently noted, at once. The line will be 
built from Akin, near Amsterdam, N, Y., north to 
Gloversville, 10 miles. Pres., David A. Wells, Johns- 
town, N. Y.;_ Vice.-Pres,, Francis Morris, Amsterdam, 
N. Y.; Gen. Man., Lawton Caten, and Treas., Jas. W. 
Greene, both of Gloversville, N. Y. 

OHITTENDEN COUNTY.—The commissioners of this 
railway, projected from Burlington to Hinesburg, Vr., 
12 miles, met at Burlington, Vt, Aug. 27 and received 
subscriptions for the stock. The stockholders after- 
wards elected the following officers: Pres., Wm. G. 
Dacey, New York; Vice-Pres., A. P. White, Philadel- 
phia; Seey. and Asst. Treas., R. B. Lawrence, New 
York; Treas., C. W. Brownell, Burlington, Vt.; Clk. and 
Ch. Engr., F. O. Sinclair, Burlington, Vt. 

Southern—Existing Roads. 
_ ~ENNESSEE RIVER, ASHEVILLE & COOSA.— 
rhs road was sold at auction Aug. 20, and was purchased 
by J. H. Little and J. E. Zunts, trustees for the bond- 
holders, for $14,000. The road is projected from An- 
uiston to Sheffield, Ala., 189 miles, and is completed 
from Whitney to Asheville, 44% miles. Efforts will be 
nade to resume the construction at an early date. 
Projects and Surveys. 

OHIO & KENTUCKY.—Incorporated in Kentucky, to 
build a railway from Morehead to Walnut Grove, 36 
niles; capital stock, $300,000; principal office, Ash- 
land, Ky.; incorporators, H. S. Little, L. N. Lovell, 
Win. D. Walbridge, Geo. W. Carr, J. W. Dorons, M. 
Baxter, Jr., and R. M. Bross, all of New York. 


Northwest—Existing Roads. 

BURLINGTON & MISSOURI RIVER.—G. W.. Hol- 
dredge, Gen. Man., Omaha, is reported as stating that 
work on the extension from Sheridan, Wyo., to a con- 
nection with the Northern Pacific at Billings, Mont., 
is being rapidly pushed, and that the contractors are 
building about 6,600 ft. of road per day. It is the aim 
to build a good road, and the rate of speed is some- 
what curtailed in consequence. By the middle of Sep- 
tember a great deal of the track will be completed, and 
by Oct. 1 connection made. Superintendent Calvert 
has issued the following bulletin as to stations and dis- 
tances on the Sheridan extension: Sheridan, 0; Alger, 
s.2; Ranchester, 16.2; Parkman, 25.6; State Line, 28.8; 
Aberdeen, 32.3; Wyola, 38.4; Littlehorn, 48.1; Gram- 
pian, 55.9; Garryowen, 66.7; Crow Agency, 724; Dun- 
more, 78.1; Fort Custer, 83.2; Peritsa, 89.7; Toluca, 
98.0; Corinth, 108.6; Anita, 115.3; Ballantine, 121.7; 
Huntley, 130.2; Junction with Northern Pacific R. R., 
130.6; Billings, 142.6. The distance from Lincoln, Neb.. 
to Billings, is 8387 miles, from Omaha to Billings 892 
miles. There will be 14 sidings put in on the line be- 
tween the division points. 

Projects and Surveys. 

SHBPBOYGAN, ST. PAUL & CENTRAL.—Prelimi 
naries have been completed and location about one-half 
completed for this line from Sheboygan, Wis.,to the Mil- 
waukee Northern, at or near Waldo, Wis., 16 miles. 
Ch. Engr., Geo. W. Sturtevant, Jr.; Locating Engr., J. 
W. Fletcher, Jr., both of Chamber of Commerce Bidg., 
Chicago. 

Southwest—Projects and Surveys. 


AMERICAN MICA CO.—Incorporated in Kansas 
to operate mica mines and build railways; capital 
stock, $750,000; incorporators, Shelly Grover, Augus! 
Isenberg, Jas. M. Poland, Daniel Gleasner and Joseph 
(,. Loughlin, all of Kansas City, Kan. 

KANSAS, OKLAHOMA CENTRAL & SOUTH- 
WESTERN.—Incorporated in Kansas to build a rail- 
way from Cherry Vale, Kan., to Vernon, Tex., by way 
of Stillwater and Guthrie, Okla.: capital siock, $70,- 
00,000; principsl office, Cherry Vale, Kan.; directors, 
T. C. Frazier, Coffeyville, Kan.; P. S. Hollingsworth 
aud Henry Barber, Independence, Kan.; 8S. M. Porter, 
Caney, Kan.; J. R. Clark, Stillwater, Okla.; A. R. 
Martin, Guthrie, Okla.; A. C. Springs, El Reno, Okla.; 
G. W. Gardenhire, Stillwater, Okla.; J. H. Bartles, 
Bartlesville, Ind.; S. M. Logan, Vernon, Tex. 

Rocky Mt. and Pacific—Projects and Surveys. 

GILPIN, JAMES PEAK & MIDDLE PARK.—This 
railway company was incorporated Aug. 16; capital 
stock, $100,000; principal office, Central City, Colo. 

UNITDD.—Incorporated in California to build a rail- 
way from Stockton to Bakersfield, 250 miles; capital 
stock, $5,000,000; incorporators, B. F. Langford, Stock- 
ton; Robt. H. Delafield, J. W. Hartzell and Chas H. 
Forbes, San Francisco; T. C. Kierulff, Berkeley; prin- 
cipal office, San Francisco. 


STREET AND ELECTRIC RAILWAYS. 


MANCHESTER, CONN.—The following companies, 
noted Aug. 16, have filed acceptance of their charters: 
Hartford, Manchester & Rockville Tramway Co.; 
capital stock, $200,000; Pres., M. S. Chapman; and 
the South Manchester Light, Power & Tramway Co.; 
capital stock, $10,000; Pres., Frank Cheney, Jr.; Seey., 
«. S. Cheney, South Manchester. 

BROCTON, N. Y.—It is proposed to construct an 
electric railway in this village. O. W. Powell is inter- 
ested. 

BROOKLYN, N. Y.—The Long Island Traction Co. is 
reported as arranging for a loan of $3,000,000 with 
which it is proposed to build 90 miles of extensions. 

NIAGARA FALLS, N. Y.—It is reported that nego- 
tiations are being made for the construction of the 
yroposed electric railway from this city to Buffalo. 
Foon. W. C. Ely. 

PLAINFIELD, N. J.—The Plainfield Electric Ry. Co. 
has been granted a franchise to extend its line to 
Dunnellen, New Market and Netherwood. 

AMBLER, PA.—The council has granted a franchise 
for the Ambler Electric Ry., which is to extend from 
Hammonville to this place, a distance of five miles, 

HARRISBURG, PA.—Press reports state that the 
Cumberland Valley Traction Co. proposes to extend its 
line from New Cumberland to Goldsboro, New Market 
and probably from Goldsboro through Newberry, Lew- 
isberry and Lisburn. 


PHILADELPHIA, PA.—The Chestnut Hill & Spring 


Aug. 30, 1894. 


House Passenger Ry. Co. has been incorporated w' 
a capital stock of $48,000, to construct an erectric oa 
way. Pres., H. ©. Moore; D. C. Golden, T. B. Fool 
J. C. Lugar. i 

WAYNE, PA.—The Pottsville & Reading Ry. Co. bas 
been incorporated to construct an electric railway: cap- 
ital stock, $250,000; Pres., C. H. Barritt, Wayne. 


WILLOW GROVB, PA.—The Willow Grove & Hat- 
boro St. Ry, Co. has been incorporated to construct a 
railway through Hatboro and Warminister turnpike. 
Pres., John H, Fow, Philadelphia. 

BALTIMORE, MD.—Bids will be opened this week 
by the Baltimore, Middle River & Sparrow's Poin: 
Electric Ry. ©o., recently incorporated with a capital 
stock of $400,000, for constructing its proposed road; 
Pres., James Young.——Contracts have been awarded 
by the Pikesville, Emery Grove & Reistertown Electric 
R. R. Co. for the construction of the line from Pikes- 
ville to Reistertown and Emery Grove.——It is proposed 
to extend the Gettysburg Electric R. R. through Littles- 
town, Pa., to Union Mills, Md., where it will connect 
with the tne from Baltimore, making an electric route 
from this city_to Gettysburg 50 miles in length. Pres., 

A. Parr; Vice-Pres. and Gen. Man., G. R. Webb: 
Treas., Wm. Middendorf; Secy., R. H. Cox. 

OATONSVILLB, MD.--The City & Suburban Electric 
Ry. Co. has eee for a franchise to extend its 
line over the Frederick turnpike. M. W. Offutt, G. [D. 
Penniman are interested. 

AKRON, O.—The Cleveland & Akron Electric Ry. 
Co. has had its charter amended for the purpose Of 
extending its line to other towns. 

DELAWARE, O.—A franchise has been granted to 
Col. J. M. Crawford for electric railways in Delaware 
county, from Norton to Delaware, Delaware to Co!uin- 
bus, Powell, White Sulphur and Hyattville, and for 
three other lines. 

FORT WAYNE, IND.—A company is being formed 
for the purpose of constructing an electric railway to 
connect this city with Churubusco. Col. D. N. Poster 
and P. A. Randall are interested. 


COLDWATER, MICH.—It is reported that steps are 
being taken to build an electric railway between this 
place and Union City, a distance of 13 miles, estimated 
to cost $160,000. 

PORT HURON, MICH.—The Port Huron & Lexington 
Ry. Co. has been granted a franchise to construct a 
street railway, estimated to cost $8,000. 

CHICAGO, ILL.—The Chicago & Grand Ave. St. Ry. 
Co. has been incorporated; capital stock, $50,000; in- 
corporators, John Ghaedinger, H. F. Kolze, Lesser 
Franklin, O. ©. Clark and EB. D. Seaton.——The Chi- 
cago General Ry. Co. is making arrangements to con 
struct a line from 22d St. to Lincoln Park. 

MILWAUKEE, WIS.—The Peterson Electric Conduit 
Ry. Construction Co. has been incorporated by A. E. 
Smith, William: Meyst and Samuel 


LYONS, IA.—The council has granted a 25-year fran- 
chise for an electric railway to Joyce’s Park. 

ST. LOUIS, MO.—Press reports state that a belt 
railway extending through Llinois towns within a ra- 
dius of from 25 to 50 miles from St. Louis and near 
the same distance in Missouri is in contemplation. The 
road will be known as the ™. Clair, Madison & St. 
Louis Belt Ry. A right of way has been purchased 
and the arrangements have about been completed for 
building the tracks on the Illinois side from East Ca- 
rondelet to a point back of Upper Alton, connecting 
on the way with the Wabash, Big Four and Chicago 
& Alton railways, and finally with the Burlington. 
Eventually the whole territory in Missouri adjacent to 
St. Louis will be included in the scheme, the Burling- 
ton bridge at Alton and the new bridge to be built at 
South St. Louis to be used for crossing the river. All 
railways entering St. Louis will in some way be con- 
nected with the belt railway. 


LOS ANGELES, CAL.—A franchise has been granted 
to H. E. Storrs for an electric railway. 

MAYFIELD, CAL.—The Mayfield & Stanford, Jr., 
University St. Ry. Co. has been encorporated with a 
capital stock of $10,000; Pres., J. P. Ponce, Alexan- 
der; Bernard Mayer, Mayfield; Gordon Wigle, Palo 
Alto; B. L. Ryder, San Jose. 

HIGHWAYS. 


GEORGIA.—The engineer of Chatham county has 
made plans for constructing macadamized roads lead- 
ing from different parts of the county to Savannah. 

OHTO.—The commissioners of Hamilton county have 
awarded the contract for the improvements of the As- 
bury road to Ruffner Bros. at $23,345. The itemized 
bids were published Aug. 9. | 

MINNESOTA.—Bids are asked until Sept. 7 for con- 
structing a highway. <A. M. Kilgore, Clk. Bd. Pub. 
Wks., Duluth. 


WASHINGTON.—The city of Everett has taken steps 
to issue bonds for $30,000 for building a plank road 
from that city through Machias, to Granite Falls, and 
another by way of Marysville to Stanwood or Arling- 


ton. 
BRIDGES AND TUNNELS. 


PORTSMOUTH, VA.—W. B. Causey, Engr. Mainten- 
ance of Way, Atlantic & Danville Ry., writes us that 
the company is planning to move its shops from this 
city to Lawrenceville, Va., and expects to commence 
grading for the new location within 10 days. The work 
contemplated includes the erection of two iron bridges, 
one 70-ft. through girder and one 150-ft. through truss. 
with masonry abutments, and several arch culverts 
from 8 to ft. span. The a oes at West 
Norfolk will also include the building of an iron trans- 
fer bridge with a long trestle approach and the dredg- 
ing of a slip for car barges. 

VICKSBURG, MISS.—Bids are asked until ~~ 3 
for building an iron bridge over Bear Creek; single 
span of 65 ft. with 75 ft. of approaches. J. D. Laugh- 
lin, County Clk. 

SELMA, LA.—The board of revenues of Dallas coun- 
ty have voted an appropriation of $10,000 to build a 
bridge across the Cahaba River, near Fortner's Ferry. 

SANDUSKY, O.—Bids are asked until Sept. 28 for 
the construction of a stone arch bridge over Mill Creek. 
Cc. J. Judson, Engr. 

WESTVILLE, IND.—The contract for replacing the 
Lemon bridge, near this place has been awarded to the 
Indiana Bridge Co., Muncie, at $9,000. 

CHICAGO, ILL.—The Northwestern Blevated Ry. 
Co. has sumbitted plans for a bridge across the river 
at Wells St., which is estimated to cost abo#t $1,000,- 
000. The plans provide for a lift bridge similar to the 
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we recently constructed at Halsey St. The towers on 
och ee ot the river will be upward of 200 ft. high 
and the bridge must be raised a clear of 150 ft. above 
the water. The span will be 206 ft. long. 

ST. LOUIS, MO.—The Wabash R. R. Co. has sub- 
minis plans for a bridge to be built by the Lindell Ry. 
Co. aeross the Wabash tracks at Euclid Ave. 


EVERETT, WASH.—It is stated in this city that the 
construction of the Great Northern tunnel through this 
«ty will be commenced about Sept. 1. The work will 
probably cost at least $300,000, 

LOS ANGELES, CAL.—The Self-Anchoring Suspension 
Bridge Co. has been incorporated with a a stock 
of $1,000,000, to build and operate sel -anchoring 
bridges; incorporators, G. W. Frederick, C. B. Berkey, 
A. B, Salisbury, H. E. Cornwill, and George Herald. 


WATER-WORKS. 


,ANGOR, ME.—M. M. Tidd, Boston, has reported 
uals 40 x 100-ft. standpipe can be erected for $34,- 
750, exclusive of foundation, or two 40 x 75-ft. stand- 
pipes at $17,000 each. 


HALLOWELL, ME.—The proposed works, notea last 
week, will probably be constructed by the city. Ben 
Tenny is a member of the committee investigating the 
different sources of supply. No other steps have yet 
heen taken. J. A. Sheehan, Clk. 


ORRISVILLE, VT.—A press report states that the 
io ae probably put in works, the present works 
heing owned by non-residents. 

WEST RANDOLPH, VT.—The citizens have voted to 
issue $3,000 in bonds toward securing an additional 
supply; estimated cost, 5, TOA. 

ROCKPORT, MASS.—Trenching and_ pipelaying are 
in progress for the new water-works, for w hich Chas. 
H. Eglee, Flushing, N. Y., is the contractor. rhe pipes 
are being laid to the village of Pigeon Cove. Consider- 
able rock work is encountered, for which steam drills 
are being used. The mains are of 8-in. pipe, made by 
R. D. Wood & Co., and_ the specials are from the 
Builders’ Iron Foundry. The Ludlow Valve Mfg. Co.'s 
hydrants are used. Negotiations had been made to- 
wards extending the Gloucester water —— system to 
this place, but the Rockport people pre erred to have 
their own independent water-works. The supply is to 
be taken from Cape Pond, a large sheet of water 
acquired by the water commissioners. 

SOUTH DEERFIELD, MASS.—C. I 


. L. Cayden, Clk., 
writes us that the South Deertield Water Co. is about 
to make surveys for works. 

WELLESLEY, MASS.—A contract for extending the 
mains of the Wellesley Water-Works Co. has been 
awarded to Thos. Hennessey, Jefferson, Mass. 

LIME ROCK, CONN.—The Lime Rock Water Co. has 
filed acceptance of 1ts charter, granted April 25, 1893; 
capital stock, $50,000; Preg., Donald T. Warner, Salis- 
bury; Secy., P. S. Burrall, Lime Rock. Surveys for the 
works are being made by Scofield & Starr. 


BIG INDIAN, N. Y¥.—The Big Indian Water Co. has 
been incorporated with a capital stock of $5,000, by 
H. C. Soop, J. P. Reading, Chas. Reynolds, Jr., and 
Fr. D. Dewey, of Kingston; F. M. Andrus, of Rox- 
bury, and Louis Beers, of Port Ewen. 

CANANDAIGUA, N. Y.— We are informed that the 
commissioners will probably oo in new works, as 
stated last week; supply from lake; population, 6,000. 

OOOPERSTOWN, N. Y.—Joseph G. Falcon, who has 
recently been constructing an extension of the intake at 
Burlington, Vt., has been awarded a coutract for lay- 
ing 4,000 ft. of 14-in. pipe, with 60 Falcon ball joints. 
The pipe will be laid down the river into the lake, the 
strainer to be placed in 40 to 50 ft. of water in Ot- 
sego Lake. 

FORESTVILLE, N. Y.—W. H. Parsons, Clk., writes 
us that A. E. Wilder is making surveys and estimates 
for the proposed works. ‘The question of construction 
will probably be decided soon. 

LE ROY, N. Y¥.—S. D. Gilbert, Clk., writes us that 
surveys and estimates for works have not yet been 
completed, but that the plans will probably include a 
stand-pipe and the works cost about $30,000; supply 
from springs; population 3,000. 

MONROE, N. Y.—Gilbert Carpenter writes us as fol- 
lows: Aug. 21 this village elected village officers favor- 
able to the project of putting in a gravity system of 
water-works, to be owned by the village. The authori- 
ties will organize Aug. 28 as water commissioners and 
proceed at once to furnish the village with water from 
Lake Momtaska. We are ready to talk business with 
all persons interested. 

MONTICELLO, N. Y.—D. 8S. Avery, Village Pres., 
writes us that the contract for works will probably be 
let very soon. Bonds for $20,000 have been voted; 
supply pumped from driven wells; population, 1,500. 

NEW YORK, N. Y.—The following bids were opened 
Aug. 22 by the department of public works for the 
construction of an engine and boiler house, tower and 
chimney for high service works at new aqueduct bet- 
ween 10th Ave. and Harlem River: 


Jas. R. F. Kelly (awarded contract).......... 
Jas. D. Murphy 
Thomas Dwyer 
Isaac A. Hopper 
John J. Hopper 


$81,210 
82,418 
84.500 
87,327 
04,818 
The building, which is to be very elaborate in all its 
appointments, is L-shaped and covers an area of 14,900 
sq. ft. The plans for the steel roof were made by 
Alfred P. Boller, Consult. Engr. 

PLEASANTVILLE, N. Y.—It is reported that a com- 
bany will soon be organized to put in works. 


ROCHESTER, N. Y.—Plans are being considered for 
a (0,000,000-gallon reservoir, the work being estimated 
to cost as follows: 7,730 ft. of 38-in. steel conduit, 
$70,000; 8,250 ft. of 36-in. cast iron mains, $77,000; 
land, $100,000; eastern half of reservoir (only part to be 
constructed at present), $260,000. 

WARSAW, N. Y.—J. M. Whittam, Philadelphia, has 


heen engaged to make plans and estimates for works. 
N. S. Beardslee, Chn. mrs. 


HOBOKEN, N, J.—The Hackensack Water Co. has 
completed surveys for a large main from Hackensack 
_ chy, 37 miles, according to press reports, which 

80 state that a large pumping engine will be placed 
in the station at Hac ceock. :_ " 

BELLE VERNON, PA.—The Belle Vernon Water Co. 


has been incorporated with a capital ; 
Treas., Jos. a. Sones. ee ee ee 


ENGINEERING NEWS. 


CARNEGIE, PA.—O. R. Cooke, Clk., writes us that 
the Monongahela Water Co. is now furnishing water tn 
this place, and that the St. Clair Water Co. is laying 
pipes to the town, and it is not at all likely that mu- 
nicipal works will be built. 

DOWNINGTON, PA.—Bids will soon be asked for 
constructing the proposed works, according to reports. 
Thomas Holliday, Secy. Councils. 

NEW OXFORD, PA.—M. J. Smith, Secy. Council, 
writes us that the question of works has not yet taken 
any definite shape. 

PITTSBURG, PA. Bids will soon be asked, accord- 
ing to reports, for two 10,000,000-gallon pumps. 

POTTSVILLE, PA.-—It is stated that 
men will put in new works. 

REYNOLDSVILLE, PA.—The residents of West Rey- 
noldsville have voted, 14 to 39, against works. 

SINKING SPRINGS, PA.—Bids are asked until Sept 
1 for constructing works for the Sinking Springs Water 
Co.: 7,650 ft. of 6-in. pipe, 1,800 ft. of 4-in. pipe, 13 
hydrants, ete. O. B. Keppel, Secy. and Treas. 

VINTONDALE, PA.—The Vintondale Water Co. has 
been incorporated with a capital stock of $10,000; 
Treas., T. H. Bechtel, Philadelphia. 

KEY WEST, FLA.—The “Advertiser’’ states that 
I>. Lamar did not file a bond as required and that the 
scheme has fallen through. The award of the con- 
tract was noted Aug. 9. 

GRENADA, MISS.—An election will be held Sept 
to vote on an issue of $20,000 in bonds for works. 

ALEXANDRIA, LA.—Bids are asked 
for constructing works, including steel 
two duplex pumps, well, ete. A. B. 
Mayor. 

HENDERSON, KY.—The council is reported as con- 
sidering the laying of a 24-in. main, at a cost of $20,- 
O00, 

CALDWELL, 0O.—The Caldwell Electrie Light & 
Water Co. has been incorporated with a capital stock 
of $10,000, 

WOOSTER, ©O.—The council has appointed J. D. 
seer, W. J. Mullins and others a committee to devise 
plans for improving and increasing the supply. 

ALEXANDRIA, IND.—Bids are asked until Sept. 5 
for constructing works on a 25-year franchise plan, 
stated in our advertising columns. 
Geo. W. Sturtevant, Jr., Chicago. 

CONVERSE, IND.—The citizens are reported as agi 
tating the question of works; estimated cost, $7,000 to 
$10,000. 

PORTLAND, IND.—Bids are asked until Sept. 4 for 
constructing a complete system of works. Water will 
be pumped from wells to a 16 x 110-ft. stand-pipe; esti- 
mated cost, $42,000. Ch. Engr., Geo. W. Sturtevant, 
Jr., Chamber of Commerce Bldg., Chicago. 

DETROIT, MICH.—Bids are asked until Sept. 15 


for the purchase of $100,000 in 4% 30-year water bonds. 
4 M. Case, Secy. Comrs. 
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NILES, MICH.—A complete system of new works is 
to be constructed at an estimated cost of $65,000. Test 
wells, 2-in. and 6-in., are being sunk. Water will be 
pumped from well to stand-pipe. Plant will be oper- 
ated by water power from the Dowagiac River. Ch. 
Engr., Geo. W. Sturtevant, Jr., Chamber of Com- 
merce Bldg., Chicago. 

TRENTON, MICH.—An election will be held Sept. 
3 to vote on an appropriation of $17,000 for works. 

UNION CITY, MICH.—D. J. Easton, Clk., writes us 
that an election will be held Sept. 10 to vote on an 
issue of $20,000 in bonds for water-works, and $5,000 
for electric lights; populatien, 1,300, 

BUCKLEY, ILL. 


: It is reported that works will be 
put in. 


CHICAGO, ILL.—Bids will be asked within a few 
days, according to local papers, for 12,000,000 and 15,- 
000,000-gallon pumping engines, for which the speci- 
tications have been prepared.——The contract for mak- 
ing borings and soundings, noted last week, has been 
awarded to W. H. Gray & Bro., at 75 cts. per lin. ft. 

CHICAGO HEIGHTS, ILL.—The Seckner Contract- 
ing Co., Unity Bldg., Chicago, has been awarded 
the contract for putting in new works. There will be 
‘% miles of mains, 80 hydrants. The Harvey Boiler 
Wks., Harvey, Ill., will furnish the 16 x 100-ft. stand- 
pipe, and the boilers. Engr., W. B. Ewing. 

CISSNA PARK, ILL. 
ing to reports. 


COLFAX, ILL.—Geo. W. Myers, Cy. Clk., writes us 
that an election was called for Aug. 28 to vote on an 
issue of bonds for works; popluation, 1,500. 

GIBSON CITY, ILL.—The citizens are reported as 
considering the question of works. 

HARLEM, ILL.—The contract for the new power 
station has been awarded to the Seckner Contracting 
Co., Unity Bldg., Chicago. 

STAUNTON, ILL.—The contract for works has been 
awarded to Geo. Siegel, Carlinville, IllL., according to 
reports. 

WESTERN SPRINGS, ILL.—The 
titions in the court to secure the | 
posed works and sewer system. 

GRANTSBURG, WIS.—The 
issue bonds for works. 

INDEPENDENCE, WIS. 
will be put in. 

KAUKAUNA, WIS.—A press report states that J. H. 


Hotchkiss, Chicago, has been awarded the contract 
for works, at $5,000. 


LODI, WIS.—Bids will be asked until about Sept. 
12 for constructing works, including 2% miles of mains 
18 hydrants, well 16 ft. in diameter, pump, boiler, 
reservoir, etc.; estimated cost, $12,000. Engrs., W. H. 
Wheeler & Co., Beloit, Wis. S. H. Watson. Cy. Clk. 
MONTFORD, WIS.—The contrac ‘0 c 
been awarded at $3,650. ee, See ee 
SHULLSBURG, WIS.—Add. A. Townsend, Cy. Clk., 
writes us that on Aug. 20 the citizens voted, 258 to 6. 
in favor of works, but that no engineer has yet been 
engaged. Address B. F. Morgan, Mayor. 
STURGEON BAY, WIS.—F. J. Hamilton, Cy. Cik., 
writes us that the city has adopted a resolution to 
apprepuate $1,750 - year for fire hydrants, and that 
the Sturgeon Bay Water-Works & Electric Light Co., 


Works will be put in, accord- 


village has filed pe- 
and needed for pro- 


citizens have voted to 


It is reperted that works 


recently noted as incorporated, is securing subserip- 
tions to its stock to put in works 

SUPERIOR, WIS.—The Superior Water Supply Co 
has offered to sell its plant to the city and a com 
mittee is considering the question 

FORT DODGE, LA.—It is stated that the contract 
for works has been awarded, at $17,148. Smedley & 
Co., Dubuque, will furnish the pumps and boilers and 
Schreiver & Co., Des Moines, the ateel water tower 
and filter 

LISBON, TA.-W. H. Runkle, Mayor, writes us that 
$13,000 of bonds have been voted for works, but that 
the specifications ure not yet completed 

MARENGO, IA.—Bids will be asked this week for 
constructing works, if the specifications are completed 
ux expected; estimated cost, about S10.000; 0 supply 
from driven wells; population, 2,000) Engrs., 1 s 
Wind Engine & Pump Co., Batavia, Ill. A. J. Mor 
rison, Mayor. 

SCHALLER, IA.—H. A. MeLaughlin, Reedr.. writes 
us that the city is figuring on a deep well and will not 
put in works till a supply has been secured; popu 
lation, SOO, 

ALDEN, MINN.—Peter Hansen, Reedr., writes us 
that Gustav Schneider, Blue Earth City, is preparing 
plans and specifications. Bonds were sold Aug. 10 

AVOCA, MINN.-—Bids are asked until Sept. 15 
the purchase of $2,500 in bonds for works. BP. © 
sahl, Reedr. 

FULDA, MINN.—Bids are asked until Sept. 1 for 
constructing 7,000 ft. of mains, ft. tower, 
ete. J. A. Maxwell, Reedr. 

SLAYTON, MINN.—Jay H. Long, Reedr., writes us 
that the question of works has been given up for this 
year. 

WELLS, MINN.—A. O. Oleson, Reedr., writes us 
everything in the way of work and purchase of mate 
rial awaits the sale of bonds, for which bids 
asked, as stated last week, 

BROKEN BOW, NEB.--The city is reported as about 
to purchase the works for $6,830, 

HUMBOLT, NEB.—An election will be held Sept. 1s 
to vote on the question of works. Engr., A. A. Rich 
ardson, Lincoln. 

WAKEFIELD, NEB.—Bids are asked until Aug. 31 
for constructing new works, including 2.0 ft. of 6in. 
pipe, duplex steam pump, 12 « SU-ft. stand-pipe, 5 4-in 
hydrants and 5 Gin. gate valves; estimated cost, 
$1,000, O. E. Martin, Cy. Clk. 

KAHOKA, MO.—J. S. Laughlin, Cy. Cik., 
that the water-works project has fallen 
this year at least. 

LAMPASAS, TEX.-—A franchise has been granted 
the Lampasas Water, Electric Light & Ice Co 
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LOTT, TEX.—The city secretary writes us that th 
Lott City Water Co. has awarded contracts for works 
and that the construction will be commenced 

McKINNBY, ‘YEX.—A committee has been 
to secure plans for works. 

VICTOR, COLO.—S. U. Swingley, Clk 
that three sources are being considered for a supply, 
but that no definite steps have been taken and it is 
quite probable that a franchise will be granted. 

WOLOOTT, COLO.—Sterner Bros., 
are reported about to construct a 
20 acres of ground. 

TACOMA, WASH.—The council is considering the 
plan of ©. B. Talbot to furnish a gravity supply of 
20,000,000 gallons daily for $641,000. This scheme in 
cludes the furnishing of water power for the electric 
light plant, making a saving of $27,000 a year, besides 
$11,000 for pumping, and the offer will be withdrawn 
if not accepted within 40 days, according to a press re 
port, owing to the advancing price of p!pe. 

LAMANDA PARK, CAL.—The Lamanda Park Water 
Co. has been incorporated by M. L. Raftery, H. F 
Newell, W. B. Bary and others; capital stock, $75,000, 

NATIONAL CITY, CAL.—Bids are asked until Sept. 1 
for furnishing materials and constructing about six 
miles of 30 to 20-in. and one mile of 24-in. pipe lines 
H. N. Savage, Engr., San Diego Land & Town Co 

POSO, CAL.—The Poso Creek Water Development 
Co. has been incorporated by Joel McMillen, H. BP. 
Phillips, O. B. Kimberlin, W. A. Perrin and Geo. BK. 


Brown, of Poso or Spottiswood, Cal.; capital stock, 
$5,000. 
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IRRIGATION. 
OBERLIN, KAN.—The citizens have formed an organ 
ization for irrigation purposes; Pres., W. A. 
Secy., J. F. Hermann; Treas., Jas. Fawcett. 
HLM CREEK, NEB.—The town has voted 
$10,000 in bonds to secure irrigation. 


ALBUQUERQUE, N. MEX.—A press report states that 
surveyors have found the greatest irrigating enterprise 
being worked in the West. The Municipal Investment 
Ce., of Chicago, the company which purchased the 
water-works in this city and at Santa Fe at a cost of 
over $500,000, is at the head of it. The ditch com 
mences at Santa Cruz Canyon, and follows the Rio 
Grande River to this city, a distance of 80 miles. The 
estimated cost is $600,000, and the amount of land it 
will bring under irrigation is over 100,000 acres. 

NEW COMPANIBPS.—Bikhorn Irrigation Co., ©) Neill, 
Neb. ; $25,000; J. P. Mann, E. H. Cress, EB. F. Gallagher, 
B. F. Trublood and others. Grand Junction Reservoir 
Co., Los Angeles, Cal.; $300,000; C. H. Gentry, Chi 
cago; F. BE. Brown, B. W. Brown, B. O. Johnson, Red 
lands: J. A. Gibson, San Diego. Baldwin Ditch Co., 
Kiowa county, Colo.; $20,000; Levi Baldwin, Jas. Bald 
win and Fred Baldwin. The Baldwin Ranch, Big Sandy 
Creek, Kiowa county, Colo. 


SEWERS. 


BOSTON, MASS.—Bids are asked until Sept. 6 for 
constructing a sewage disposal system at the parental 
school for boys, West Roxbury. E. M. 
Cy. Arch. 

ALBION, N. Y.--The question of improving the sys 
tem is being discussed. 

BATAVIA, N. Y.--The committee of the board of 
trustees of the state institution for the blind is dis- 
eussing the —s of improving the sewerage sys- 
tem. Engr., Emil Knichling, Rochester. 

DUNKIRK, N. Y¥ 
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The council has adopted ordin- 
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ances for constructing 72 and 48-in. brick sewers in 
two streets and 20 and 12-in. pipe sewers in seven 
streets; estimated to cost $50,000 to $75,000, most of 
which it is intended will be paid by the Brie Ry. Co. 

FORT EDWARD, N. Y.—The council has voted to 
build 1,500 ft. of pipe sewers. Engr., A. R. Eldridge, 
Saratoga Springs. 

JAMAICA, N. Y.—Dr. P. M. Wood, President Comrs., 
states that it is probable that plans will be completed 
this fall for the proposed system. 

NIAGARA FALLS, N. Y¥.—The lowest bid for con- 
structing the ‘three sections of the trunk sewer was 
that of Clement & Co., New York, as follows: Section 
1, $20,395; 2, $18,343; 3, $23,390. The lowest bid for 
the tunnel sewer was that of Hingston & Woods, Buffa- 
lo, at $42,008. 

CHESTER, PA.—The council of South Chester has 
pussed an ordinance for constructing a sewer in Fourth 
St. ©. B. Heuston, Burgess. 

COLWYN, PA.—Bids are asked until Sept. 4 for con- 
structing sewers in this borough. A. P. Hill, Chn. 
Com., 73d St. and Woodland Ave., Philadelphia. 

SCOTTSDALE, PA.—Bids are asked until Sept. 1° 
for constructing 15,008 ft. of 24 to 10-in. pipe sewers, 
as stated in our advertising columns. E. L. Ruther- 
ford, Borough Secy. 

CHARLESTON, 8. C.—Plans for a system have been 
completed by R. F. Hartford, Atlanta, Ga.——Bids are 
asked until Sept. 14 for constructing a portior of the 
system, as stated in our advertising columus. W. W 
Simons, Clk. 

JACKSONVILLB, FLA.-—-Bids are asked until Sept. 
13 for furnishing 204,416 sq. yds. of Alachua rock or 
Black Creek marl for paving. L. H. Mattair, Cy. Engr. 

AKRON, O.—The council has passed ordinances for 
constructing sewers in three streets. 

CANTON, O.-—-The ape has been directed to ad- 
vertise for bids for building a sewer in West North St. 

CLEVELAND, ©0.—Bids are asked until Sept. 5 for 
constructing branch sewers. J. H. Farley, Dir. Pub. 

‘ka. 

HAMILTON, O.—Plans have been completed for con- 
structing sewers in district No. 1, which inclides 26 
streets. and for sewers in four streets in district No. 
3. J. J. MceMaker, Cy. Clk. 

SANDUSKY, O.—Bids are asked until Sept. 26 for 
onstructing sewers in six streets. A. W. Miller, Oy. 
lk. 

FORT WAYNE, IND.—Bids are asked by the board 
of public works until Sept. 3 for constructing a 15-in. 
pipe sewer. 

SOUTH BEND, IND. 
for constructing a pipe sewer in Michigan Ave. 
Hull, Cy. Clk. 


Bids are asked until oe 7 
» A. 


CHICAGO, ILL.—Bids are asked until Sept. 4 for 
constructing private drains in four streets. H. 
Jones, Comr. Pub. Wks. 


QUINCY, ILL.—The council is discussing the con- 
atruction of 30 to 12-in. pipe sewers in 10 streets. 

BERLIN, WIS.—It is reported that a system will be 
constructed at this place. 

DUBUQUE, IA.—Bids are asked until Sept. 4 for con- 
structing 1,100 ft. of 8-in. pipe sewers. W. H. Know!l- 
ton, Cy. Engr. 

LAMBERTON, MINN.—G.B. Trethar, Village Recdr., 
writes us that plans have been completed and bids will 
soon be asked for constructing a system. Five-year 
6% sewerage bonds for $5,000 are to be sold. 

ST. PAUL, MINN.—Bids are asked until Sept. 3 for 
constructing a sewer in Stryker Ave. J. C. Mueller, 
Clk. Bd. Pub. Wks. 

BUTTE, MONT. —The following bids have been re- 
ceived for constructing sewers in Wyoming St.: 










No. 1. No. 2. 
Charles Barneman ...............+. $1,205 $4,400 
Patriot WRI 666.0 ccc ccccvencescs 2,300 vane 
Butte Workingmen'’s Union......... 1,244 8,205 
Lambrecht & Richter 1,400 ens 
BBG ED bande copiesaes bse 3,048 9,105 
Winters, Parsons & Boomer .. 1,481 5,464 
J. W. Maretall ... ciscccccccccscses §©Atae 7,800 
John MeCrimmon ......cccecescese Bae 4,280 


EVERETT, WASH.—The question of issuing $30,000 
in bonds for sewers and $30,000 for roads is being dis- 
cussed. 

SAN FRANCISCO, CAL.—The contract for coustruct- 
ing © sewer in 14th St. has been awarded to C. 8. Har- 
ney, at $14,828. 

STREETS. 

BROOKLYN, N. Y.—Bids are asked until Sept. 6 for 
repaving portions of Putnam Ave. with as yhalt, and 
until Sept. 7 for paving two streets with cobblestones. 
A. T. White, Comr, Cy. Wks. 

NEW YORK, N. Y.—Bids are asked by the depart- 
ment of public works until Sept. 11 for paving portions 
of 46 streets with granite blocks on concrete founda- 
tion. 

PITTSTON, PA. 
34,522 sq. yds. of paving on Main St.; 
about $45,000. 

BALTIMORE, MD.—Bids are asked until Sept. 3 for 
paving and curbing two streets. A. E. Smyrk, Cy. 
Comr 

LAUREL, MD.—The contract for  macadamizing 
Washington Ave. has been awarded to Breen & Feeley, 
Alexandria, Va., at $14,452. 

WASHINGTON, D. C.—Bids are asked by the com- 
missioners until Sept. 4 for grading the Massachusetts 
Ave. extension. 

CATLETTSBURG, KY.—It is reported that $30,000 in 
bonds will be issued for paving. 

ALLIANCE, O.—Bids are asked until Sept. 13 for 
paving Market St. with brick. Thomas Casselman, Cy. 
Olk. 


The committee has made plans for 
estimated cost, 


CINCINNATI, O.—Bids are asked by the board of ad- 
ministration until Sept. 15 for paving Court St. with 
asphalt, and until Sept. 22 for paving one street with 
brick. 

VAN WERT, O.—Bids are asked until Sept. 28 for 
10,174 sq. yds. of paving, 3,720 ft. of curbing and 750 
ft. of macadamizing, as stated in our ree oe col- 
umns. G. L. MeKibben, Village Engr.; C. F. Mans- 
fleld, Village Clk. 

BRIGHTWOOD, IND.—Bids are asked until Sept. 5 
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for erading and graveling 2,430 lin. ft. on Division St. 
Engr., J. V. Coyner. 

_APPLETON, WIS.—The council has sold $40,000 of 
6% bonds for street improvements and bridges. 

DUBUQUE, IA.—Bids are asked until Sept. 4 for 
4,840 sq. yds. of macadamizing, 3,500 ft. of curbing, 
and 1,600 sq. yds. of brick paving, ete. T. J. Cooley, 
Cy. Reedr. 

DULUTH, MINN.—Bids are asked until Sept. 3 for 
constructing tile sidewalks, and until Sept. 7 for grad- 
ing and constructing sidewalks. A. M. Kilgore, Clk. Bd. 
Pub. Wks. 

ST. PAUL, MINN.—Bids are asked until Sept. 3 fo 
paviews portions of two streets with asphalt. J. C. 
Mueller, Clk. Bd. Pub. Wks..—The Como & Rice St. 
Improvement Co. has been incorporated with a cap- 
ita stock of $50,000, by R. P. Lewis, George Michel, 
©. I. Warren, L. L. Maynard, and W. F. Myers. 

HOUSTON, TEX.—Bids are asked until Sept. 17 for 


constructing sidewalks on portions of 13 streets. J. T. 
Browne, Mayor. 


PORTLAND, ORE.—The Pacific Paving Co. has been 
incorporated with a capital stock of $20,000 by W. C. 
Allen, J. F. Burns and X. N. Steeves. 


PLECTRIO LIGHT AND POWER. 


MORRISVILLB, VT.—The citizens have voted to put 
in an electric light plant. 


AVON, N. Y.—The trustees have awarded a contract 
to a Le Roy firm for lighting the city by electricity, 
at $1,000 a year for 20 arc lights. 

HEMPSTEAD, N. Y.—Bids are asked by the village 
per until Sept. 17 for lighting the streets by elec- 
tricity. 

ROMHB, N. Y.—The council has readvertised for bids 
for furnishing 150 arc lights for 1, 3 or 6 years. C. A. 
Fowler, Chn. Com. 

SUMMIT, N. J.—The township committee has granted 
a franchise to the Electric Light Co. The company is 
reported as to apply to Short Hills, Millburn and Chat- 
ham for similar franchises. G. V. Muchmore and Jona- 
than Bonnell are interested. 

ALLEGHENY, PA.—Bids are asked until Sept. 4 for 
the construction and erection of boilers, engines, dyna- 
mos, etc., for an extension of the electric light plant. 
Robt. McAfee, Dir. Pub. Wks. 

RBYNOLDSVILLE, PA.—S. T. Reynolds is mak- 
ing arrangements for putting in an incandescent electric 
light plant. 

WASHINGTON, D. C.—Bids are asked until Sept. 8 
for electric light plants for the Boston and League 
[sland navy yards. KE. O. Matthews, Ch. of Bureau of 
Yards and Docks.——Bids are asked until Sept. 10 for 
furnishing three 125-volt direct coupled dynamos and 
engines for the congressional library building. Supt. 
and Engr., B. R. Green. 

ALBXANDRIA, LA.—Bids are asked until Sept. 10 
for a combined electric light and water-works plant. 
A. B. Rachal, Acting Mayor. 

JACKSON, TENN.—Bids are asked until Oct. 2 for 
furnishing and operating 40 double are lights of 2,000 
ce. p. for five years. An exclusive franchise for incan- 
descent and are lights for private and commercial use 
for five years will also be granted. S. C. Lancaster, 
Oy. Engr. 

VICKSBURG, MISS.—Bids are asked by the city 
council until Oct. 1 for 75 to 100 are lights for three 
to five years. 


AKRON, O.—Cleveland & Akron Blectriec Ry. Co. 
has amended its charter for the purpose of furnishing 
electricity for light, heat and power. 

COLUMBIANA, O.—An election is to be held to vote 
on the question of issuing $10,000 in bonds for an elec- 
tric light plant. A. C. Bell, Mayor. 

MARTIN'S FERRY, O.—It is reported that — are 
being taken by the business men to put in an electric 
light plant for private use. 

NEWTON FALLS, O.—It is stated that the question 
of putting in an electric light plant is being discussed. 

VERMILLION, O.—A Cleveland electric company has 
been making estimates for an electric light plant for 
this place and Linwood Park. 

BENTON HARBOR, MICH.—This city is reported as 
making arrangements to put in an electric light plant, 
power for which will be furnished by the water-works. 

HENRY, ILL.—The plant of the Henry Electric Co. 
was destroyed by fire Aug. 19; loss, $10,000. The plant 
will be rebuilt. 

SPRINGFIBLD, ILL.—The saaieipal Blectric Light 
Co, has been formed. George Hofferkamp is interested. 

GRAND ISLAND, NEB.—The council has granted a 
five-year franchise to the Grand Island Light & Power 
Co. for an incandescent light plant. The company has 
secured contracts for 1,000 lights. 

PAWNED CITY, NEB.—The citizens have voted to 
issue bonds for $4,000 to buy the electric light plant, 
which will be enlarged and operated in connection 
with the water-works. 

LAMPASAS, TEX.—A franchise has been granted to 
the Lampasas Water, Electric Light & Ice Co, 

FRESNO, CAL.—Plans are being discussed for an 
electric light plant to be operated by water power. 

TORONTO, ONT.—Bids are asked until Sept. 15 for 
the construction of a municipal electric light plant. 
(Postponement from Sept. 1.) W. T. Stewart, Chn. Com, 

NEW COMPANIES.—Camden Power & Light Co., 
Camden, Ark.; $10,000; H. C. Rose, CG. L. Vickers, 
W. K. Ramsey, James Cummins. Nicholson Light, 
Heat & Power Co., Nicholson, Pa.; $7,000; C. A. 
Sisk, Factoryville.——Ziegler Electric ©»., Boston, 
Mass.; $25,000; Pres., A. A. Ziegler; Treas., Alfred 
Ziegler.——Factoryville Light, Heat & Power Co., 
$7,000; CC, A. Sisk.—Eureka Electric Co., San Fran- 
cisco, Cal.; $100,000; thanufacture electrical apparatus 
and machinery; H. A. Smith, J. H. Lawrence, M. 8. 
Lawrence, Alameda; Arthur Hough, Edward S. Lough, 
Oakland.——Consumers’ Light Co, Pana, IIl.; $5,000; 
O. H. Paddock, D. J. Overholt. J. C. MeQuigzg, W. W. 
Morrison, J. J. Connor.—Housatonic Electric Light 








Co., Lime Rock, Conn.; $5,000; Pres., M. B. Rich- 
ardson; Secy., P. S. Burrall.——Detroit Light & Land 


$100,000; E. G. Holmes, E. D. 
Stratford Electric Light & Gas 
Co., Stratford, Conn.; $50,000, with privilege of in- 
creasing to $100,000; Pres., C. A. Paul; Secy., G. L. 
Buttertield.—Ohio Storage Battery Co., Cleveland, O.; 
H. C. Bunts, C. A. Cook, G. S. Kain, W. H. Beavis. 


Co., Detroit, Minn.; 
Holmes, J. H. Smith. 
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MISCELLANEOUS CONTRACTS AND SUPPLIES 

JAIL.—Ortonville, Minn.—Bids are asked until Sept 
= for erecting a county jail. A. P. Jackson, Chn 

som. 

FIRE ENGINES.—Cleveland, O.—Bids are aske ) 
til Sept. 20 for ——— the city 1, 2 or 3 boca fire 
engines. H. H. Hyman, Dir. Fire Service. 

CITY HALL,—Savannah, Ga.—The contract f. © 
structing a $14,000 city hall ‘has been awarded to th. 
Marshall-Bates Construction Co., Birmingham. 

DITCH EXCAVATION.—Wapakoneta, O.—Bids are 
asked until Sept. 4 for constructing the Sim’s Run and 
the H. M. Lusk ditches. Samuel Craig, Engr. 

JATL OELLS, ETC.—Auburn, Cal.—Bids are aske) 
until Oct. 19 for constructing il cells, ete, for thy 
new Placer county jail. Geo. B. Hewes, Chn. Com. 


NEW CHANNEL.—Ottawa, Ont.—Bids are aske 
til Sept. 18 for the formation of a new Tae E 
Lake St. Louis, section No. 1. J. H. Balderson, Sec 
Dept. Rys. and Canals. 7 ; 
CANAL WORK.—Albany, N. Y.—Bids are aske 
til Sept. 7 for the construction of a sluice in be api 
way at the foot of North Branch reservoir. Edwari| 
Hannan, Supt. Pub. Wks. 
POLICE STATION.—Cleveland, O.—Bid; » 54 
— Se a tee ree 12th precinct ee een 
on. rchs., Cramer & Fugman, 89 Eue re 
J. Herbert, Dir. of Police. no a 
FENDER PIER.—Salem, Mass.—Bids are take1 i 
Sept. 5 for the building of the timber fender pier at 
Haverill bridge over the Merrimac River. Charles A 
Putnam, Engr., 251 Essex St., Salem. 


STONE.—Nashville, Tenn.—Bids are asked until Sept 
25 for supply ing stone for building lock No. 2 on Cum 
berland River, as stated in our advertising columns. 
Capt. John Biddle, U. 8. Engr. Office. : 

REPAIRING WHARVES.—Washington, D. ©.—Bids 
are asked until Sept. 4 for rebuilding and repairing 
wharves at Naval Home, Philadelphia, E. O. Mat 
thews, Ch. of Bureau of Yards and Docks. : 


DAMS AND SIIORE PROTECTIONS.—Rock Island. 
Tll.—B'ds are asked at the U. S. Engr. Office unti! 
Sept. 22 for constructing dams and shore protections 
on Mississippi River, as stated in our advertising co! 
umns. 

ROCK REMOVAL.—Detroit, Mich,—Bids are asked 
until Sept. 22 for removing a shoal of bedrock and 
other material from section 8, ship canal between Chi 
= ©, Duluth and Buffalo. Col. O. M. Poe, U. 8. Engr 

ce. 

FIRE ALARM BQUIPMENT.—Boston, Mass.—Bids 
are asked until Sept. 8 for furnishing motors, gener 
ators, switchboards and other appliances for the battery 
room of the new fire alarm headquarters in Bristol si. 
Robt. G. Fitch, Chn. Comrs. 

BUILDING SUPERSTRUCTURE.—Washington, D. c. 
—Bids are asked until Sept. 18 for the superstructure 
and roof covering, including approaches, of the U. s. 
— building at Fargo, N. Dak. Jeremiah O'Rourke. 

upervising Arch., Treasury Dept. 

WHARF WORK.—Tompkinsville, N. Y.—Bids are 
asked until Sept. 1 for removing part of the old wharf 
and building new wharf at the lighthouse depot, as 
stated in our advertising columns. Maj. D. P. Heap, 
Lighthouse Engr., U. S. A. 

DREDGING, ETO.—Albany, N. Y.—The contract for 
dredging the channel of Cayuga Inlet has been awarded 
to Hingston & Woods, Buffalo, at $4,250; the contract 
for improving and repairing the Rocky Rift feeder, 
Herkimer county, to the ae Public Wks. Co., at 
$7,405; contract for removing obstructions from Cayuga 
Lake, to John J. Hallock, Syracuse, at $3,000. 

EXCAVATION.—Winnipeg, Man.—Bids are asked un- 
til Sept. 3 for excavating a cut 1,200 ft. long, 200 ft. 
wide on bottom and 9 ft. average depth, at the Fair- 
ford River, at its outlet from Lake Manitoba. The 
work will require 60,000 to 70,000 cu. yds. of excavation 
composed of white clay soil with a mixture of lime 
stone, gravel and occasional boulders. About 1,500 cu. 
yds. is covered with 24% to 6 ins. of water. Robert 
Watson, Minister Pub. Wks. 

GARBAGD CREMATORIBS.—Bradford, Pa.—A press 
— states that a crematory will be constructed at 
this place. 

Hamilton, O.—The committee on health is reported 
as considering the building of a crematory. 

Utica, N. Y.—The contract for a crematory has been 
awarded to the National Hygienic Go., New York, and 
the plant is expected to be completed in about 60 days. 

DITCHES, FLUMES, ETC.—Junction City, Cal.—Bids 
are asked until Sept. 1 for the construction of about 
3,518 ft. of flumes 6 ft. wide and 4 ft. deep; three large 
tanks at ends of pipe lines; 990 ft. of ditch 7% ft. 
wide on top, 4 t. wide on bottom and 4 ft. deep: 
28,200 ft. of ditch to be deepened 1 ft. and about 12,000 
ft. of ditch to be widened from about 6 ft. on top and 
4 ft. on bottom to 7% ft. on top and 4% ft. on bottom: 
also the construction of necessary waste gates, etc.; all 
lumber to be furnished. F. Huertevant, Gen. Man. 


CONDENSED LIST OF CONTRACTS PENDING 
WITH DATE OF OPENING BIDS. 


Bids to be See Eng. 
opened. Work. Place. News. 4 
Aug. 31.Reservoir, Cambridge, Muss...........-Aug. 2 
Advertised, Eng. News, Aug. 2 and 9. ‘ 
Aug. 31.Dredge, Ottawa, Ont.............-+++> Aug. 16 


Aug. 31.Water-works system, Wakefield, “Neb... Aug. 30 
Sept. 1.Pipe, pump, etc., eg S Basa ony 1v 
° 







Advertised Eng. News, July 1 Aug. 
Sent. 1. Electric fing, Portland, ceeeeees JUDO 21 
Sept. 1.Electrie lighting, Toronto, Ont. .-. Aug. 2 
Advertised, Eng. News, Aug. 2 to 16. " 
Sept. 1.Electric light plant, Toronto, Ont.......Aug. 2 
Advertised, Eng. News, Aug. 3 to 16. 
Sept. 1.Pumn’g engs., ete., Providence, R. I..Aug. 9 


vertised, Eng. News, Aug. 9 to 30. 
mt Water bonds 10,000), Rushford, Minn.Aug. 9 
1.Electric subw’y cond't, Baltimore, Md. Aug. 16 
1.Street improvements, Mansfield, O.....Aug. 16 
1.Brick paving, Oak Harbor, O....... Aug. 23 
1.Water pipe ext’n, Tomahawk, Wis. 
1.Ditches, etc., St. Paul, Minn........ 
Sept. 1.Water bonds §ya0.000). Wells. Minn. ..Aug. 23 
Sept. 1.Wharf vex. eee | mt. Y..... Aug. 30 

vertise ng. News, Aug. y 

sept. “LW orks systm, Sinking Dering», Pa.. Aug. 30 
t. 1.Water-works extensions, Ida, Minn.Aug. 30 
Sept. 1.Ditches, flumes, etc., Junction Cits,Cal. Aug. 30 
Sept. 1.Water pipe (7 miles), National City,Cal.Aug. 30 


Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
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3.Bridge, Dillon, Mont. 
3.Brick sewers, Montgomery, 
3.Pipe sewers, Montgomery, Ala.......- -Aug. 
3.Sewer bonds, ($76,000), Covington, Ky. Aug. 
3.Street improvements, Muncie, Ind.....Aug. 1 
3.Water-works system, Traer, la.......-AUg. = 
’ 3.Bridge, Concord, N. H.....--.+.+++++: . Aug. 
Advertised, Eng. News, Aug. 23 
Sept. 2.Wooden bridges, Yankton, S. Dak... .Aug. : 
Sept. 3.Paving, Baltimore, Md...............-AUg. 
Sep. 3.Lren bridge, Vicksburg, Miss. ..........Aug. 
Sept. 3.Tile sidewalks, Duluth, Minn..........-Aug. « 
Sept. 3.Asphalt paving, St. Paul, Minn.......-Aug. 

3. ee 


Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept 


se 3.Sewer, St. Paul, Minn............+.+.-AUg. ¢ 
one. 2 Excavation, Winnipeg, Man............Aug. ‘ 
3.Pipe sewer, Fort Wayne, Ind..........Aug. 
4.Asphait or brick paving, Dayton, O... -Aug. 
4.Pumping plant, ete., Dekalb, Ill......Aug. 
Advertised, Eng. News, Aug. 16 to 25. 
4.Canal work, Ottawa, Ont 
{.Asp. and asp. blk pvg, Washington,D.C./ 
t.irrigation work, Winchester, Cal....../ 
$.Pipe sewers, Bound Brook, N. J._ 
Advertised, Eng. News, Aug. 23 and 30, 
4.Drainage, Marine City, Mich..........4 
4.Flagging (24 contri cts), Brooklyn, N. 
4.Electric light extensions,Allegheny, Pa./ 
4.Repairing wharves, Washington, lD. ©. 
4.Grading, Washington, D. C....... 
4.Ditch excavation, Wapakoneta, O. 
$.Drains, Chicago, Ill....  .. ‘ » AUK. 
4.Brick pvg. (1,600 sq.yds.), Dubuque,la., Aug. 
tLCurbing (3,000 ft.), Dubuque, Ia.......Aug. 
4.Macadamising, Dubuque, Ia...........Aug. 3 
4.Pipe sewers, yubuque, errr * 
4.Sewers, Colwyn, Pa.........--+-+++.-AUg, ¢ 
4.Water-works system, Portland, Ind....Aug. ¢ 
5.Operating machinery, Detroit, Mich...Aug. 
Advertised, Eng. News, Aug. 9 to 30. 
5.Water-works system, Quincy, Mich. .Aug. 2 
Advertised, Eng. News, Aug. 23 and 30. 
>.Armory building, Albany, N. Y........Aug. 2 
5.Pipe sewers (27,455 ft.), Plainfield, N.J.Aug. 2% 
5.Fender pier, Salem, Mass.............-Aug. é 
5.Sewers, Cleveland, O..........+-..++.-AUZ. ¢ 
5. Water-works system, Alexandria, Ind. .Aug. 3 
Advertised, Eng. News, Aug. 30. 
5.Grading (2,430lin.ft.), Brightwood, Ind.Aug. ¢ 
5.Fender pier, Salem, Mass.............Aug. ¢ 
6.Sewage disposal plant, Boston, Mass. .Aug. ¢ 
6.Asphalt paving, Cincinnati, O........Aug. 
Sept. 6.Asphalt paving, Brooklyn, N. Y,......Aug. < 
Sept. 6.Water-works system, Syracuse, Neb. ...Aug. 2 
Sept. 6.Water bonds ($10,500), Syracuse, Neb. .Aug. 2 
Sept. 6.Paving brick, Jacksonville, Fla........Aug. 
Sept. 6.Conduits, ete., Washington, D. C......Aug. & 
Sept. 6.Water-works system, Hamilton, N. Y...Aug. 2 
Sept. 6.Luck houses, Louisville, Ky.......-...Aug. 
Sept. 6.Electric light pla~t, Jacksonville, Fla, .Aug. 2 
Sept. 7.lron and copper w’k, Washington,D.C.Aug. 
Sept. 7.Stone paving, New York, N. Y Aug. 
Sept. 7.Bonds ($14,362), Norwood, O.........-Aug. 
Sept. 7.Intake pier, Tonawanda, N. Y........./ 
Sept. 7.Canal work, Albany, N. Y........+.+.+4 
Sept. 7.Cobblestone paving, Brooklyn, N. Y... 
Sept. 7.Highway, Duluth, Minn.............. 
Sept. 7.Grading, ete., Duluth, Minn........... 
Sept. S.Asphalt paving, Cincinnati, O........ 
Sept. 8.Electric I't. plants, Washington, D. C 
Sept. 8.Fire alarm equipment, Boston, Mass... 
Sept. 10.City hall and market, Jacksonville, Fla. / 
Sept. 10.Bridges, Helena, Mont 
Sept. 10.Brick sidewalks, Springfield, Ps cs zaaual 
Sept. 10.Sidewalk bonds ($5,000), Carthage, O. . 
Sept. 10.Bridge, Toledo, O 
Sept. 10, Dynamos and engines, Washington,D.C./ 
Sept. 10.Water-works system, Alexandria, La.. 
Sept. 10.Electrie light plant, Alexandria, La... 
Sept. 10.Pipe sewers, South Bend, Ind..........4 
Sept. 11.Granite paving, New York, N. Y....../ 
Sept. 13.Brick paving, Alliance, O............../ 
Sept. 13.Rock, ete., for paving, Jacksonville,Fla.Aug. ¢ 
Sept. 14.Pipe sewers, Charleston, 8S. ©.........Aug. é 
Advertised, — News, Aug. 30 and Sept. 6. 
15.Asphalt paving, Cincinnati, O..........Aug. 
15.Water bonds ($100,000), Detroit, Mich. Aug. 
15. Electric light ylants, Toronto, Ont Aug. 
Advertised, Eng. News, Aug. 2 to 16. 
15.Water-works bonds, Avoca, Minn......Aug. 
17.Electric lighting, Hempstead, N. Y....Aug. ¢ 
17.Pipe sewers (15,003 ft.),Scottdale, Pa. Aug. 
Advertised, Eng. News, Aug. 30 and Sept. 6. 
17.Sidewalks (13 contracts), Houston, Tex. Aug. 
18.Bldg superstructure, Washington, D.C..Aug. 
18.New channel, Ottawa, Ont............Aug. é 
20.Police station, Cleveland, O............Aug. 
20.Fire engines, Cleveland, O............Aug. 
21.Jail, Ortonville, Minn.................-Aug. 
22.Brick paving, Cincinnati, O............Aug.é 
22.Rock removal, Detroit, Mich..........Aug. 
22.Dams, ete., Rock Island, Ill...........Aug. 
Advertised, Eng. News, Aug. 30 to Sept. 20. 
25.Stone, Nashville, Tenn................Aug. 
Advertised, Eng. News, Aug. 30 to Sept. 20, 
26.Sewers, Sandusky, O..................Aug. 
28.Stone arch bridge, Sandusky, O........Aug. 
28.Paving (10.174 sq.yds.), Van Wert, O...Aug. 
Advertised ,Eng. News, Aug. 30 to Sept. 20. 
Oct. 1.Electric lighting, Vicksburg, Miss 30 
Oct. 2.Electric lighting, Jackson, Tenn . 30 
Oct. 19.Jail cells, ete., Auburn, Cal . 30 


METAL MARKET PRICES. 


LEAD.—New York: 3.3 to 3.45 cts.; Chicago: 3.35 
ets. St. Louis: 3.18 to 3.28 cts. 

NAILS.—Pittsburg: $1.10 to $1.15 for wire, and 90 to 
95 cts. for eut at mill, in carload lots. 

BARBED WIRE.—Pittsburg: galvanized, $2.10; plain, 
$1.3; carload lots at mill. 

FOUNDRY AND PIG IRON.—New York: $10.50 to 
$13. Pittsburg: $10.75 to $12. Chicago: $9.50 to $10.50. 

TRACK MATERIAL.—New York: angle bars, 1.25 to 
1.4 cts; spikes, 1.5 to 1.7 ets.; track bolts, 2 to 2.1 
ets. with square, and 2.1 to 2.3 cts. with hexagon nuts 
Chicago: angle bars, 1.25 to 1.35 cts; spikes, 1.75 to 
1.8 cts.; track bolts, 2.1 to 2.2 cts., with hexagon outs. 

RAILS.—New York: $24 to $25 at eastern mills and 
at tide water; old rails, $11 to $11.50 for iron and $10 
for steel; steel rails, fit for relaying, $16 to $16.50; 
light rails, $22 to $24; girder rails, . Pittsburg: 
for standard sections, Chicago: to $27: old rails, 
$10 to $10.50 for iron and $7.75 to $10 for steel. 

STRUCTURAL MATERIAL.+New York: beams, 1.4 
to 1.5 cts.; channels, 1.4 to 1.5 cts.; angles, 1.3 to 1.35 
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Sept. 


Sept. 
Sept. 
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Sept. 


Sept. 
Sept. 
Sept. 
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ets.; tees, 1.5 to 1.6 cts.; universal will plates, 1.25 
to 1.35 cts.; steel plates, 1.3 to 1.4 cts. for tank, L4 
to 1.5 cts. for shell, 1.6 to 1.65 cts. for flange, 1.75 
to 2 cts. for ordinary firebox, 2 to 2.25 cts. for loco 
‘motive firebox. Pittsburg: beams, 1.3 to 1.4 cts.; chan- 
nels, 1.3 to 1.4 cts.; angles, 1.25 to 1.35 cts.; tees, 
1.4 to 1.5 cts.; universal mill plates, 1.25 to 1.35 cts.; 
steel plates, 1.2 to 1.3 cts. for tank, 1.35 to 1.4 cts. for 
shell, 1.45 to 1.5 cts. for flange, 2.5 to 3 cts. for ordinary 
firebox, and 3.35 to 3.5 cts. for locomotive firebox. Chi- 
eago: beams, 1.5 cts.; channels, 1.5 cts.; angles, 1.45 cts.; 
tees, 1.65 cts.; universal plates, 1.45 cts.: steel plates, 
1.45 to 1.55 cts. for tank, 1.5 to 1.6 cts. for shell, 165 
to 2.1 cts. for flange, 1.65 to 5 cts. for firebox. 
CONTRACT PRICES. 

GRAVEL.—New York, N. Y.—The 
nishing 4,000 cu. yds. of screened 
Central Park has been 
$2.12 per cu. yd. 

ELBDOTRIO LIGHTING.—Arlington, N. J.—The Kear 
ney township committee has awarded the contract for 
electric street lighting to Geo. S. Woolsey, at 29 cts. 
per night for each arc light of 2,000 ¢. p. 

LAYING SERVICHD PIPBHS.—Chicago, Ill.—Contracts 
for laying water service pipes in sundry streets have 
been awarded at 38 cts. per lin. ft., and contracts for 
private drains at 11 cts. per lin. ft. 

EMBANKMENT.—Sunbury, Pa.—The contract for 
raising the river embankment has been awarded to W. 
H. Lyons, at 55 cts. per cu. yd. About 27,000 cu. yds. 
of filling will be required. 

LUMBER.—Rutland, Vt.—The contract for lumber for 
the trunk sewer has been awarded to Griffith & Me- 
Intyre, Danby, at $10 per M. ft. for 2 x 3-in, hemlock, 
$11 for 2 x 4in., and $13 for spruce. 

BRICK SEWER.—Holyoke, Mass.—The contract for 
the brick work on the Dingle sewer has been awarded 
to O'Connell & Goddard, at $11.95 per M. brick. About 
125,000 brick will be required. 

SEWERS.—Rochester, N. H.—The contract for con 
structing the sewers recently advertised has been 
awarded to Morgan & Booth, as stated in our issue of 
last week. The bids were as follows; Engr., Ernest W. 
Bowditch, Boston: 


contract for fur- 
gravel for work in 
awarded to T. J. Fleming, a 


Bids Received for Constructing 


Items. 

Earth excavation: 

Oto 8 ft., 8,000 cu. yds 

oo 1,100 

14 ** 20 SN a wie 
Below grade, 50 cu. yds........ 

= refilling, 50 cu.yds. 1.00 
Rock excav.,0 to Sft..50cu.yds. . 3.50 

“ s+ 14 * 25 * , 3.50 

a he”. CU 3.50 
brick, 1,600 cu. yds... 4.20 
CIN aca Wan aeéss 4.00 
r’ble stone,100 cu.yds. 3.00 
Pipelaying, 2,500 lin. ft......... O01 12 
Clean filling, 1,500 cu. yds.. oO 1.00 4 
Laying cast iron pipe, 850 ft.... .40 1.30 4 38 
Spruce lumber, in place..... 

- : sheeting, left. . 


Masonry, 


15.00 16.00 


» 
—_ 


16.00 16.00 
piles e a5 
. $15,348 $18,698 

$15,835 


IRON PIPE SEWER.—Little Falls, N. Y.—Bids were 
recently received for 66 ft. of 48 or 36-in. iron trunk 
sewer, but we are informed that owing to difficulty in 
securing the right of way all the bids were rejected. 
The bids were as follows: 


48-in. 36-in. 
$3,800 
5,677 


6,114 


H. 8S. Evelene, 660 ft 
M. Sullivan, 660 ft “ aa 
Hallinan Bros., 660 ft . 7,700 


ASPHALT AND BRICK PAVING.—Houston, Tex.— 
A press report states that the lowest bids received 
Aug. 13 were as follows: Colorado Paving Co., asphalt 
on 6 ins. concrete, $2.72 per sq. yd. with a guarantee 
for five years and agreement to keep pavement in per- 
fect condition for 10 cts. per sq. yd. per year there- 
after; brick, one course upon 6 ins. gravel, $1.89, with 
guarantee for two years; R. ©. Storrie, brick, two 
courses, $2.39. 

ARTESIAN WELL AND PIPING.—Santa Ana, Cal.— 
The city trustees have awarded a contract for sinking 
a well at the water-works to C. T. Platt, at 60 cts. 
per ft. for the first 100 ft. and 60 cts. per ft. addi- 
tional for each additional 100 ft. for a 10%4-in. well, the 
city to furnish the pipe. The bid for a 7-in. well was 
40 cts. per ft. and 50 cts. additional for each additional 
100 ft. The contract for furnishing pipe for a 10\-in. 
well was awarded to B. P. Vickey, at 87% cts. per 
joint for No. 12 iron pipe. 

BRICK PAVING.—Marshalltown, Ia.—The contract 
for 21,000 sq. yds. of paving with two courses of brick 
on sand foundation, with asphalt cement top filler, has 
been awarded to the Flint Brick Co., Des Moines, at 
a el sq. yd.; Berea sandstone curbing, 47 cts, per 


uail St. has 
r sq. yd. 
in repair 
pave the 


Albany, N. Y.—The contract for pevies 
been awarded to Robert H. Strong, at $2. 
for vitritied brick, the pavement to be oP 
for seven years. Peter Callanan offered to 
street for $1.99 per sq. yd., but his bid for curbing 
was higher. The total bids were as follows: R. H. 
Strong, $6,141; Geo. Holler, Jr., $6,193; Peter Callanan, 
$6,211; J. E. Pidgeon, $6,727. 

PUMPING PNGINE.—Annapolis, Md.—The contract 
for a 1,500,000-gallon high duty fly wheel pumping en- 
gr¢ has been awarded, according to a press report, to 

. R. Dravo & Co., Pittsburg, for a Nordberg engine to 
cost $5,500. 


PAVING BRICK.—Ashtabula, O0.—Bids have been re- 
ceived for paving brick for paving in Center and Pros- 
pect Sts. e bids for furnishing brick for Center St. 


Sewers at 


.. 80.00 35.00 25.00 28.00 ’ 


$11,588 
$13,426 
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were as follows: J. B. K. Turner, Cleveland, Salam 
Garfield, wire cut, 56 cts. per sq. yd.; Standard, Hol, 
cts., repressed square corner, 624 cts., bevel edge, re 
pressed, 65 cts.; Youn gstown Paving Brick Co., 63 cts.; 
Mack Mfg. Co., Pittsburg. square shale wire cut, 66 
cts., square, fire clay, 66 cts., repressed shale, 70 cts., 
repressed fire clay, 70 cts., Mack patent block, fire clay 
74 cts., plain shale repressed block, 70 cts.; Brady's 
Run Fire Clay _Co., West Bridgeport, Pa., Standard 
paving brick, 71 Granite Brick Exchange, Mal- 
vern, ©., Standard fire clay, 71 ets.; Standard shale, 71 
blue granite block, 74 ets; Grant Brick Co. 
Franklin, Pa., vitrified Hallwood block, 75 cts. 
ASPHALT AND STONE PAVING.—Allegheny, Pa 
The prices of the contracts recently awarded, noted 
Aug. 9 under Streets, were as follows: Sicilian Aaphalt 
Paving Co., sheet asphalt, $2.75 per sq. yd.; excavation 
4 and 60 cts. per cu. yd.; new curbing, W to 55 ets 
per lin. ft.; curbing and redressed, 20 cts. pe 
lin. ft granite crossing, 8) cts. per lin. ft.; crossing 
reset and redressed, per lin. ft Sloan, Mell 
vain & Ott Bros., Ligonier blocks, $2.18 to $2 
sq. yd.; excavation, 35 and 40 cts.; new curb, ! 
curb reset, 20 cts. ranite cros g, SO cts.; cre 
20 cts.; A. V. Purnell, blocks, $2 
tion, 5 ets new curb, 
25 and 30 cts.; granite 
t, 20 cts 
ASPHALTP, 
de!phia, 
were 


ets. ; 


cts.; 


reset 


DD cla. 


rossing 
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STONB 

$150,000 
as follows Aug. 17: 
base and binder—Vuleanite Paving Co 
yd.; Pennsylvania Asphalt Pay 

7; California Petroleum & Asphalt 

. with hydraulic cement 

i—Vuleanite Paving Co., $2.55 and $2.60. Re 

with asphalt, either conerete or bituminous 

base—Vuleanite Pavine Co., $2.55 and $2.60; Pennsyl 

vania Asphalt Paving Co., $2.55. Belgian blocks, con 

» foundation—Owen McKenna, $3.29; M. O'Rourke, 

: *. Shie'ds, $3.14 to $3.28; Thos. Cunningham 

3. Brick, conerete foundation, Mack Pav 

reets, $1.80 for iron shale repressed brick 

brick, concrete foundation—Interstate 
, $1.92; Mack Paving Co 
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$15,100 

$15,053 $16.965 


$16,055 
$17,733 


$1 1,940 


$30,360 
$15,046 


$14,374 


DRAINAGE CANAL,—Chicago, Tl.—The bids for con- 
structing section 15 of the drainage canal are given 
below, the prices of the lowest bid being 19 cts. per 
eu. yd. for glacial drift, 59 cts. for solid rock and $2.35 
for retaining walls, and those of the next bid bein 
20 cts., 60 cts. and $2.65, respectively. It is statec 
that on each class of work these prices are lower than 
those being paid on the other sections, the lowes prices 
for which such work is now being done being 2% cts., 
‘0 cts. and $2.95. The entire line of excavation for the 
drainage canal, with the exception of a portion near 
the Chicago River, is now under contract. Section 15 
is 4,000 ft. long and is at the south end of the line and 
joins the Des Plaines River near Lockport. It is esti- 
mated in this section there are 35,300 cu. yds. of gia- 
cial drift, 689,000 cu. yds. of solid rock and 40,000 
cu. yds. of retaining walls. The glacial drift overlies 
the solid rock. The total bids were as follows: , 
Wright, Meysenberg, Sinclair & Carr 477,717 
Campbell, Dennis Co., Joliet...... x Eeteneeaala ane Oo) 
Mallory, Cushing & Co., Omaha.............. 532,572 
A. Onderdonk 3, 160 
Lewis M. Loss 
aan Construction (o., St. Louis ...... 5 
McDonnell & Penfield, Fremont, Neb. 

Haldmaler & Neu : ; 

J. D. Moran Mfg. & Constructing Co., S:. Paul... 
SR En oo ok we raccaacncaanea § 

J. A. McMurtie & Co., Denver............e0.- ee 
Halverson, Richards & Co., Lemont........... ! 
Rickert, King & Clement, New York. 

Panama Construction Co 

I a Ce GO, UII oc cc conc cece necs cael il 
Powell, Mitchell & Co., Marquette, Mich...... ! 
Ezekiel Smith 

Hayes Bros. .... 
Hiero B. Herr & Co f 
R. A. Malone & Sons, Philadelphia............ : 
Fruin-Bambrick Construction Co., St. Louis.... ! 
IGE UR SIE 6.560 60 dd'n 550 ccenecsccs re 
Grase & To . 
Dwyer & McNaughton, Buffalo 

Moorman, Winfred & Co., Lynchburg, 

Pe eS errr ee 614 
Winston Bros. & Stephens, Minneapolis 
Mason, Hoge & Co., Romeo.. 

Angus Gindele 

Lauer, Hageman & Co., Rochester, N. Y... 
Henkle _ oeaeae, Cincinnati 


eee 
eee 





Ls: 


TRENCHING.—Yarmouth, N. 8.—The only bid re- 
celved for trenching for the proposed extensions of the 
water mains was that of H. Surette & Co.,at 47 cts. per 
cu. yd. for earth and $4 for rock excavation. The com- 
mittee decided to have the work done by day labor. 


GRADING.—Olympia, Wash.—The bids for grading 
and clearing the state house —— ranged from 13 to 
28 cts. per cu. yd. The work will require the removal 
of 8,000 cu. yds. of earth and the contract was awarded 
to Martin Welch, Tacoma, at 13 cts. 


STEEL PIPE AND PIPELAYING.—Shenandoah, Pa. 

John J. Cardin, Secy. Council, writes us that the 
National Tube Wks Co., McKeesport, Pa., has been 
awarded a contract for 8,300 ft. of 12-in. standard lap- 
welded steel pipe, *%-In. shell, at $1.40 per lin. ft., net 
cash within 30 days after delivery of same. The pipe 
is to weigh 49 Ibs. per ft., including couplings, subject 
however to the usual variations of 5% incident to man- 
ufacture; average length to be from 18 to 19 ft., and 
each length to be fitted with one heavy recessed line 
sipe coupling with taper threads; pipe to be tested be- 
#9 shipment to withstand a pressure of 800 Ibs. per 
sqy.in.; company shall furnish a competent man free of 
expense to direct the laying of the said pipe and suffi- 
cient paint to paint said pipe. The contract for 
creachine and pipelaying was awarded to P. J. Cleary, 
at 43 cts. per ft. 


WATER-WORKS.—Morganfield, Ky.—A. B. Sanders, 
Rest. Engr., writes us that the contract for construct- 
ing water-works has been awarded to Guild & White, 
Chattanooga, Tenn., at $19,987, Ludlow hydrants, 
valves and boxes to be used; bid includes Deane, 
Worthington, McGowan, Gordon or Reill poms, with 
$230 deduction for the Reilly pump and 1 ) if Empire 
hydrants and Kennedy valves were selected; question 
of pump not yet decided. Engrs., Sanders & Porter, 
Loulsville. The bids were as follows: 


Bids Received for Constructing Water-Works at Morganfield, Ky. 


—Hydrants— — 


Bidder. Pipe. Spels. 6-in, 4-in. 


Ciulld & White, Chattanooga. $20.00 $.02% 
S.W.Dudley & Co., St. Louis ‘ 

J. A. Holmboe, Louisville... 21.25 
Howard, DeLong & Co*....  .... 
Herbert & Lepeyre**....... '20.7 

Davis & Cox, Louisville.... 7 

J. Haffey, Henderson, Ky.. . 


18.00 
21.75 
26.00 19.50 
821.80 21.25 
°22'80 22.25 


*18.00 


0214 23.00 


O2Y% 

02% 
<p 

027 


' $20.70 for 4-in. and $20.20 for 6 and 8-in. 2 $21.73 for 4-in. and $20.73 for 6 and 
* Empire hydrants and Kennedy val ves. 


valves and boxes. 


* Lexington, Ky. ** Chattanooga, Tenn. 


PIPH.—Fvansville, Ind.—A contract for two carloads 
of Gin. pipe has been awarded by the water-works 
trustees to the Chattanooga Foundry & Pipe Wks., at 
18 per ton. The Anniston Pipe & Foundry Co. bid 
ei 
DITCH EXCAVATION.—Wapakoneta, O.—The fol- 
lowing contracts were awarded Aug. 17 by Samuel 
Craig, County Engr., for work on the Metz joint ditch, 
the prices being per cubic yard: 
ets. 
7.28 
7.81 
8.06 
7.98 
13.28 
14.92 
7.54 


Powell & Acton, Lima, 0., Sections 1 to 4, at... 
W. J. Dull, Arcanum, ©., 5 to 10, at ..... 2... 
William Wiswell, Vaughnaville, O., 11 to 17, at.. 
Jacob Runkle, St. Johns, O., 18 to 23, at...... 
Cc. ©. Keyser, St. Johns, O., 24 to 28, at........ 
John Bisley, St. Johns, O., 20, at...........6-- 
J. N. Shaffer, Celina, O., 30 to 36, at.......... : 
Jerry Campbell, St. Johns, O., 37 to 40, at..... 9.38 
CG. G. Keyser, St. Johns, O., 41 to 43, at........ 8.6 
I>). B. Bayer, Bloom Center, O.: ets. per ft. 
12-in. tile for Swartz branch, at ...........- 5.28 
15-In. * * Brackeney branch, at............ DS 
“ ” *“ Hardin branch, at ...........+-- Ag 
Risley branch, at.........eee00- 0 

nish — Swartz DO, OF, wo<ucbiebahe- 28 
18-in “ * Kisley wen 
Henry Bayer, Gutman, O.: 

2-in. tile for Yoesting branch, at 
A. F. Rust, Maplewood, O.: 

18-in. tile for Lusk branch, at .........00e0s 
Tile to be delivered on ditch bank. 

PIPE, CEMENT, ETC.—Rochester, N. H.—Contracts 
for sewer materials have been awarded as follows: 
Cast iron pipe, about 672 ft. of 18-in., 108 ft. of 24-in., 
and 24 ft. of 12-in., Warren Foundry & Machine Co., 
Phillipsburg, N. J., at $28.50 per ton of 2,240 ibs. ; 
manhole castings, 25 sets, Osgood & Hart, Somerville. 
Mass., at $6.10 per set; cement, 2,600 bbls. Rosendale, 
and 200 bbis. Portland, C. W. Bradley, Rochester,N.H.,. 
at $1.28 aad $2.53 per bbl. respectively. The bids for 
1,000,000 hard burned brick were at $5.50 and $7.50 
per M. Engr., Ernest W. Bowditch, Boston. 

SEWER MATERIALS.—Baltimore, Md.—The follow- 
ing bids were received for materials for the construc- 
thon of a sewer in Fort Ave.: Stone.—J. H. Atkinson, 
$1.59 per en. yd.; J. G. Sehwind & Leonard, $1.74; 
A. Weber & Co., $2.15; J. T. Curley & Son, $2.45; G. 
F. Marden, $2.47. Brick.—John J. Hoffman, $7.20. per 
M. for hand-made and $6.70 for machine-made; Pitch- 
er & Creager, $8.30 and $7.85; James R. Busey & Son, 

3.50 and $8. Sewer blocks.—G. F. Marden, $154 per 
i McClenahan & Bro. Co.,°$172.40; A. Weber & Co., 
$174. Sand.—John J. Gallagher, 51 cts. per cu. yd.; 
Henry Kline, 55 cts. Cement.—W. Wirt Clark & Sons, 
2.40 per bbl. for Portland; B. Wallace & Co., $2.55 to 
ot for Portland, $1.05 for Round Top in bags and 
$1.30 in barrels, and $1.05 for Cumberland in bags and 
$1.30 in barrels; National Building Supply ©o., $2.40 
for Portland, and YS cts. per bag for Cumberland 
brand. Lumber.—P. M. Womble, Georgia pete, $18.50 
per M. ft., North Carolina $12.85, Virginia $12.40, white 
pine $21; P. Walsh & Sons, Georgia pine $19.50, North 
Carolina $12.50, Virginia $11.50, white pine $21, sheet- 
ing $18.50 and $19, platform lumber $19. Piles.—J. 8. 
Hoskins, 8 cts. per lin. ft.; B. Glenn, 8 cts. and 6% and 
&- cts. per ft. ie driving piles; Andrew Brown, 6% 
cts. and 8 ets. for driving piles. 


HIGHWAYS.—Stapleton, N. Y.—Henry P. Morrison. 
Bngr. Richmond County, writes us that bids were re- 
ceived from the following parties for constructing the 

yunty roads recently advertised: John McQuade, 
West Brighton, 8. I.; P. Hart & Sons, New Brighton, 
§. L; Joseph Hastings, Huguenot, 8. L; John T. Fur- 
man, Annadale, S. I.; DeWitt Bouker, Jr., 136 First 
Place, Brooklyn; Tunis E. Butler, Garretsons, S. L; 
Michael McGrath, Stapleton, S. I.; and Donovan 
Bros., Port Richmond, 8. I. The contract for roads 1 
2, 3, 4, 6 and 7 were awarded to Donovan Bros., and 
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that for No. 6 to John McQuade. Some of the prices 
of the contracts ranged as follows: Macadam paving, 
80 cts. to $1.20 per sq. yd.; macadam repairs and re- 
newals, 56 to cts. per sq. yd.; telford paving, 97 
cts. per sq. yd.; excavation, 28 to 45 cts. per cu yd.; 
dry rubble masonry, $3 per cu. yd.; cement rubble 
masonry, $4; 12-in. rae 50 and 60 cts. per lin. 
ft.; 20-in., $1.20; 24-in., $1.60; 4 to 6-in. drain tile, 8 to 
80 cts.; rebuilding stone culverts, 50 cts. r lin. ft.; 
new bridge stone, 60 and 65 cts. per sq. ft.; relaying 
old bridge stone, 5 and 10 cts.; specification block pav- 
ing, $2 and $2.10 per sq. yd.; relaying old block pav- 
ing, 20 and 25 cts. The prices given for having cul- 
verts and drain pipe, bridge stone and block paving 
include the furnishing and laying of the same complete. 


INDUSTRIAL NOTES. 
IRON WORKS.—The plants of the Burden Iron Co. 
and the Albany Iron Works, of South Troy, resumed 


operations Aug. 27. 


THE MELTON CAR WORKS, of Melton, Pa., has 
resumed work with an order for 600 gondola cars from 
the New York, Susquehanna & Western R. R. 


THE FOR’ WAYNE ELECTRIC CO. has secured 
control of the Wenstrom Electric Works of Baltimore, 
The Wenstrom Co. controlled dynamo and other pat- 
ents, it is said, and employed between 400 and 500 
—_ = is reported that this working force will be 
doubled, 


NEW COMPANIES.—Berry Engineering Co., Ches- 
ter, Pa.; $20,000; Geo. H. Schofield, Treas., Chester, 
Pa.; to manufacture engines, pipe and other engineer- 
ing supplies.——Suburban Gas Co., Harrisburg, Pa.; 
$10,000; Edward C. Lee, Treas., Philadelphia; to sup- 


Com- 
plete 
plant. 


Tank, Brick Pipelaying, 
40x tower, 8- 6 4- 
16 ft. 60 ft. 


-Valves———- Box- 


8-in. 6-in. 4-in. es. in. in. in. 


$21.80 $21.75 $17.48 $11.75 $6.98 $3.20 $1,375 $2,000 $.14$.12$.10 $19,987 
°2 16.12 


8.00 5.95 2.70 
12.25 7.20 3.00 


aa - 13 11 
1,600 1,975 .139.13 .10 21,228 
eae <.ten0 oA ake sae ae 
— 1,905 .19 .15 .13 22,029 
42 .. 


«. .165.165.145 


8-in. * Ludlow hydrants, 
° Bourbon hydrants. 


15.00 
18.50 


19,831 


17.00 
17.48 
17.98 


* Matthews hydrants. 


ply gas to Swatara Township, Dauphin county, with 
principal office at Harrisburg.——Michigan Gas & Ma- 
chine Co.,Chicago; $125,000; John A. Enos,Thos.A.Bar- 
ker, Alfred C. Johnson.——U. 8S. Equipment Co., Kansas 
City, Mo.; $62,500; J. L. Brown, Kansas City; C. B. 
Hoffman, Enterprise, Kan.; to manufacture, equip, 
lease and operate cars, engines and other appliances. 
Self-Anchoring Suspension Bridge Co., Los Ange- 
les, Cal.; $10,000,000; Geo. Frederick, C. E. Berkey, 
A. B. Salisbury; to build, own and operate self-an- 
choring bridges under U. 8S. patent No. 511,605. 


MUNICIPAL BOND MARKET. 


New York, Aug. 28, 1894. 

The waiting mood that characterizes all financial 
circles still pervades the municipal bond market. At 
the present moment there is not much money seeking 
investment. True, there is a plethora of money in the 
banks and money rates have been ruling all summer 
long at figures that would seem to make even the low- 
est interest-bearing municipal bond an investment pref- 
erable to call and time loans. Yet, all the money that 
around July 1 was in search of immediate returns has 
long since been placed to the satisfaction of its owners. 
What money is now idle belongs to conservative people 
who prefer to wait till business matters shape them- 
selves definitely ere making new ventures of any 
sort. Most bond brokers, however, expect that the 
fall business in municipal securities will be brisk, and, 
in anticipation of the demand that will spring up with 
the revival of business activity, they are beginning 
to lay up stocks of desirable municipal bonds. That 
is what keeps up prices; there is too little buying over 
the counter to keep prices up to the good level notice- 
able of recent months. 

N. W. Harris & Co. seem to be making a good thing 
of the $3,000,000 city of Chieago 5% drainage bonds 
awarded to them last week at 100.57. They are now 
offering the bonds to the public in $75,000 lots at 
prices ranging from 100% to 107%, according to the 
year of maturity. Thus the 1895 bonds are offered at 
100%, those maturing in 1898 at 102%, in 1900 at 102%, 
in 1904 at 104, in 1907 at 105, 1909 at 106, in 1912 at 
106%, and in 1914 at 107%. Accrued interest must be 
added to all prices quoted. It will be remembered that 
bond houses seemed very chary of making offers for 
these bonds, the first attempt to sell them on a 4% 
basis proving a fiasco and the second sale bringing 
very low prices, there being only two bidders for the 
whole amount. The immediate offering of the bonds 
for resale at such advanced figures lends color to the 
Chicago assertion that there was a conspiracy to keep 
the price down. 

There have been one or two bond sales of interest 
during the week. Yonkers sold $104,000 short-time 4s 
at good prices, and Syracuse to-day disposed of $250,- 
000 31%4’s at about par. Niagara Falls sold $160,000 
4s last Friday at 101% cash on delivery. Taimton, 
Mass., sold $10,000 4% bonds at 107.035, a very good 
price. 

' As furnishing interested te an indication to the 
eredit of various municipalities, the following quota- 
tions of current offerings are appended: 


MUNICIPAL BONDS. 


County of Flathead, Mont., Gold 6s 

City of Bartow Fla.. 20-vear 6s 

City of Pana, Ill, Water 68. ..............-2005 Corsvesscecs 
City of Bethany, Mo., Gold 68 

County of Park, Mont., Gold 6s 

City of Moscow, Idaho, Gold 6s 

City of Puliman, Wash., Gold 6s... 

City of St. James, Minn., 6s 

School District of Brainerd, Minn., 6s 

County of Brazoria, Tex., 68 
County of Taos, N. M.. 6s 


Price. 


eee eeeeen weer eer seressesesees 


Aug. 50. 1894. 


School District No. 6, Kings Co., 6s.... 
City of Harriman, Tenn., 6s..... ° 
City of Toledo, U.,58............ Cobos seceecrssccccees 
City of Omaha, Neb., 5s......... eecceee dhe wnqcnlidar.%< 
City of Portland, Ure., Gold 5s 
City of Galveston, Tex , 5s 
County of Vanderburgh, Ind., 5s 
City of Cheboygan, Mi 
City of Ogden, Utah, 5s.. oad 
City of Parkersburg, W. Va.. 5e........ ............ edee 
See Or EI, Bis Bis OE Ciba Doncc iecedkxbuewibek<esés., 
City of Marlboro, Mass., 4s 
Town of Methuen, Mass, & 
City of Waterbury, Conn., 4s.. 
City of Chicago, lll.. Gold 4s 
City of Chicago, Drainage 5a, 1895..... 

ot we 
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RAILWAY STOCK MARKET. 


: New York, Aug. 28, 1804. 

Firmness rather than strength has marked the cours 
of the railway stock market during the financial week 
ending to-day. Professional buying rather than invest. 
ment purchases has brought about what upward move- 
ment there is in — stocks. The failure of the 
investing public to t in an appearance is rather a 
disappointment to the trading fraternity, who began 
buying stocks ten days ago in anticipation of outside 
support evidencing itself once an advance had been 
inaugurated by professional methods. But public par- 
ticipat:on in the railway stock market is stilt deterred. 
The_ uncertain ition of President Cleveland on the 
tariff bill, though the general opinion was that he would 
act as he has done, was nevertheless sufficiently con- 
tradictory to prevent either domestic or foreign invest- 
ment buying. Without this there can be no susta‘ned 
rise in values, and so the efforts of the bull conjingent 
to force prices up have for the present come to naught. 

Much can, however, be expected of the future. With 
all doubt as to tariff legislation at last removed, gen- 
eral conditions all point to a big revival in the country's 
business, and this means increased activity and conse- 
quently higher prices in the railway stock market. ‘The 
one unfavorable factor in the situation is the damage 
to the corn crop, although it is probably not as severe 
as many Wall Street calamity howlers would want one 
to believe. It is, however, bad cone without listening 
to exaggerations. Traffic Manager Miller, of the Chi- 
cago, Burlington & Quincy Railway Company, says: 
“The outlook for grain traffic in the West is bad, very 
bad.”” Other officials confirm his statement. ‘This e2p- 
plies, however, only to the traffic in the corn belt. Nor 

the situation of the Western farmer as deplorable as 
Wall Street bears would lead the public to believe. The 
corn crop may be small, but then prices for it will be 
higher, and the farmer will easily average up. The loss 
falls most on the railways, in that they will have less 
business to handle. 

But this loss will in all likelihood be made up in 
other ways. There is a big wheat crop, first of all, to 
be hauled. Then the railways in the South and South- 
west will benefit from the large cotton crop. Here is 
President S. W. Fordyce, of the St. Louis Southwestern 
Railway, writing: “I have been over the Arkansas and 
Texas lines. Texas will certainly make 2,500,000 bales 
of cotton, and possibly she has made the largest corp 
and oat crop in her history, and also a good wheat 
crop. Arkansas will make a good average crop of corn 
and cotton.’’ 

It would seem, therefore, that a vast tonnage is thus 
assured the railways. In fact, an improvement in earn- 
ings is already discernible, the returns for the third 
week of August, with but few minor exceptions, show- 
ing increases over returns for a similar period in 1893. 
As business revives, this improvement will become 
more pronounced, and the outlook for the railways is 
higher than for 18 months past. There is every reason 
then to believe that the present upward movement will 
continue. It may be irregular till the public comes in, 
but net results will continue to show advances. 


RAILWAY STOCK MARKET. 
Closing 


Railway stocks. 
Alton & Terre Haute 
Atchison, Topeka & Santa Fe 
Baltimore & Ohio 
Canada Southern 
Chesapeake & Ohio 
Chicago, Burlington & Quincy. 
Chicago & Northwestern 
Chicago. Milwaukee & St. Paul 
Chicago, Rock Island & Pacific 1 
Cleveland, Cincinnati, Chicago & St. I outs 40% 
Delaware, Lackawanna & Western....... Se avdesetesavecs 166% 
Delaware & Hudson............+.00e+eee bbs cende bvsnebes 136 ‘4 
Lake Shore & Michigan Soutbeim..............-..-. Seve 
Louisville & Nashville... ...........eeeeeeeee cent wend be 
Missouri Pacific...........-++- bsdnebedionabnese wise pee 
Missouri, Kansas & Texas. .........-..-s+.e00 
Mobile & Ohio 
New Jersey Central. . 
New York Central 
New York & New England 
New York, New Haven & Hartford 
New York. Chicago & St. Louis, 1st pfd 
New York, Lake Erie & Westerm............-.-000055 Sees 
New York, Ontario & Western...... Sivunedacctssakeeed Ss 
New York, Susquehanna & Western 
Northern Pacific 
Northern Pacific, pfd............... ase 
Philadelphia & Reading............ me 
Richmond Terminal 
St. Paul & Omaha...........-- -- 05 eeeee 
Southern Pacific 
Texas Pacific... 
Union Pacific. 


BOSTON RAILWAY STOCKS. 


Boston & Albany é sia 
Boston & Maine......... ob asctdankies diidiniestindds tian 


Lehigh Valley......... pe 0 de va sseewess 
Pennsylvania Railroad 











